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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
compact, thin, and highly reliable wiring 
board of a which can correspond to 
mounting of a semiconductor element of 
extremely high integration degree. 
SOLUTION: A via land 11a of a wiring layer 
1 1 arranged in a first surface of a rigid first 
insulation layer 21, and a via land 14a of a 
wiring layer 14 arranged in a second surface 
of a flexible second insulation layer 22, are 
electrically and mechanically connected by a 
a third insulation layer 23 held between the 
first insulation layer 21 and the second 
insulation layer 22, and a conductive pillar 
which is arranged to connect the via land 
11a and the via land 14a through the third 
insulation layer 23. 



[Claim(s)] 

[Claim l]The 2nd substrate that has the 1st substrate that has the 1st field 
and 2nd field, and the 1st field and 2nd field, An insulating resin layer pinched 
by said 1st field of said 1st substrate, and said 2nd field of said 2nd substrate, 
The 1st wiring layer that has the 1st beer land projected and allocated in said 
1st field of said 1st substrate at said insulating resin layer side, The 2nd 
wiring layer that has the 2nd beer land projected and allocated in said 2nd 
field of said 2nd substrate at said insulating resin layer side, A composite 
wiring board possessing a conductive pillar allocated so that said insulating 
resin layer might be penetrated and said 1st beer land and said 2nd beer land 
might be connected. 

[Claim 2]The composite wiring board according to claim 1, wherein said 1st 
substrate is a rigid substrate and said 2nd substrate is a flexible base. 
[Claim 3]The composite wiring board according to claim 1, wherein said 1st 
substrate and said 2nd substrate are flexible bases. 

[Claim 4]The composite wiring board according to claim 1, wherein said 1st 
substrate and said 2nd substrate are rigid substrates. 
[Claim 5]A composite wiring board comprising: 

The 1st flexible substrate that has the 1st field and 2nd field and has the 1st 
field and 2nd field. 

A rigid insulating resin layer allocated in said 1st field of said 1st field of said 
1st substrate. 

The 1st wiring layer that has the 1st beer land projected and allocated in said 
1st field of said 1st substrate at said insulating resin layer side. 
The 2nd wiring layer that has the 2nd beer land by which was allocated in 
said 1st field of said 1st substrate, and a corresponding field via said 
insulating resin layer, and the placed opposite was carried out to said 1st beer 
land, A conductive pillar allocated so that said insulating resin layer might be 
penetrated and said 1st beer land and said 2nd beer land might be connected. 
[Claim 6]A composite wiring board comprising: 

The 1st wiring layer that has the 1st field and 2nd field, is allocated in said 1st 
field and has the 1st beer land. 

The 1st rigid substrate provided with the 2nd wiring layer allocated in said 
2nd field. 

The 3rd wiring layer that has the 1st field and 2nd field and was allocated in 
said 1st field. 

The 2nd flexible substrate provided with the 4th wiring layer that is allocated 
in said 2nd field and has the 2nd beer land, A conductive pillar allocated by 
penetrating said insulating resin layer so that an insulating resin layer 
pinched by the 1st field of said 1st substrate and the 2nd field of said 2nd 
substrate, and the 1st beer land of said 1st substrate and the 2nd beer land of 
said 2nd substrate might be connected. 

[Claim 7]The composite wiring board according to claim 6, wherein said 1st 
wiring layer is projected and allocated in said insulating resin layer side from 
said 1st field of said 1st substrate and said 2nd wiring layer is projected and 



allocated in said insulating resin layer side from said 2nd field of said 2nd 
substrate. 

[Claim 8]The composite wiring board according to any one of claims 1 to 7, 

wherein said insulating resin layer is a rigid insulating layer. 

[Claim 9]The composite wiring board according to any one of claims 1 to 8 

being a multilayer rigid substrate characterized by comprising the following. 

A wiring layer of plurality [ substrate / said / 1st ]. 

Two or more insulating layers. 

[Claim 10]The composite wiring board according to any one of claims 1 to 9, 
wherein said 2nd substrate is a multilayer flexible base by which two or more 
wiring layers and two or more insulating layers were laminated. 
[Claim 11] The composite wiring board according to any one of claims 1 to 10, 
wherein the interlayer connection of two or more wiring layers of said 1st 
substrate is carried out by conductive pillar allocated so that an insulating 
layer which insulates between these wiring layers might be penetrated. 
[Claim 12]A composite wiring board comprising: 

The 1st insulating layer in which the 1st wiring layer that has the 1st field 
and 2nd field and has the 1st beer land in said 1st field was allocated. 
The 2nd insulating layer with bigger flexibility in which it has the 1st field 
and 2nd field and the 2nd wiring layer that has the 2nd beer land is allocated 
in said 2nd field than said 1st insulating layer. 

The 3rd insulating layer that was pinched by the 1st field of said 1st 
insulating layer, and the 2nd field of said 2nd insulating layer and whose 
flexibility is smaller than said 2nd insulating layer. 

A conductive pillar which is allocated so that said 3rd insulating layer may be 

penetrated, and connects said 1st beer land and said 2nd beer land. 

[Claim 13]The composite wiring board according to claim 12, wherein bonding 

strength of said 2nd insulating layer and said 3rd insulating layer is larger 

than bonding strength of said 1st insulating layer and said 3rd insulating 

layer. 

[Claim 14]The composite wiring board according to any one of claims 12 to 13, 
wherein surface roughness of said 2nd field of said 2nd insulating layer is 
larger than surface roughness of the 1 st field of said 2nd insulating layer. 
[Claim 15]The composite wiring board according to any one of claims 12 to 14, 
wherein a difference of a coefficient of linear expansion of said 1st insulating 
layer and a coefficient of linear expansion of said 3rd insulating layer is larger 
than a difference of a coefficient of linear expansion of said 2nd insulating 
layer, and a coefficient of linear expansion of said 3rd insulating layer. 
[Claim 16]The composite wiring board according to any one of claims 12 to 15, 
wherein said 2nd insulating layer has flexibility larger than said 3rd 
insulating layer. 

[Claim 17]The composite wiring board according to any one of claims 12 to 16, 
wherein specific inductive capacity of said 2nd insulating layer is smaller than 
specific inductive capacity of said 1st insulating layer, and specific inductive 
capacity of said 3rd insulating layer. 



[Claim 18]The composite wiring board according to any one of claims 12 to 17, 
wherein said 1st insulating layer consists of at least one sort of a group which 
consists of polyimide system resin, bismaleimide type polyimide resin, 
polyphenylene ether system resin, and glass epoxy system resin. 
[Claim 19]The composite wiring board according to any one of claims 12 to 18, 
wherein said 2nd insulating layer consists of at least one sort of a group which 
consists of polyimide system resin, polyester system resin, and 
polytetrafluoroethylene system resin. 

[Claim 20]The composite wiring board according to any one of claims 12 to 19, 
wherein said 3rd insulating layer consists of epoxy denaturation polyimide. 
[Claim 2l]The 1st rigid substrate that has the 1st wiring layer that has the 1st 
field and 2nd field and has the 1st beer land allocated in said 1st field, The 
2nd flexible substrate that has the 2nd wiring layer that has the 1st field and 
2nd field and has the 2nd beer land allocated in said 2nd field, An insulating 
resin layer pinched by a semiconductor device carried in said 1st field of said 
2nd substrate, and said 1st field of said 1st substrate and said 2nd field of said 
2nd substrate, A semiconductor device possessing a conductive pillar allocated 
by penetrating said insulating resin layer so that said 1st beer land of said 1st 
substrate and said 2nd beer land of said 2nd substrate might be connected. 
[Claim 22]The semiconductor device according to claim 21, wherein an 
insulating layer exposed to said 2nd field of said 2nd substrate has the surface 
by which refining was carried out so that wettability might improve. 
[Claim 23]The semiconductor device according to any one of claims 21 to 22, 
wherein said semiconductor device is carried in said 2nd substrate by flip chip 
bonding. 

[Claim 24]The semiconductor device according to any one of claims 21 to 23, 

wherein said 1st substrate is a multilayer rigid substrate which has two or 

more wiring layers and two or more insulating layers. 

[Claim 25]The semiconductor device according to claim 24, wherein the 

interlayer connection of two or more wiring layers of said 1st substrate is 

carried out by conductive pillar allocated so that said insulating layer might be 

penetrated. 

[Claim 26]The semiconductor device according to any one of claims 21 to 25, 
wherein said flexible base is a multilayer flexible base by which two or more 
wiring layers and two or more insulating layers were laminated. 
[Claim 27]An external connection terminal connected with said 1st beer land 
allocated in said 1st field of said 1st substrate in said 2nd field of said 1st 
substrate is allocated in the shape of a grid array, The semiconductor device 
according to any one of claims 21 to 26, wherein a solder ball is allocated on 
this external connection terminal. 

[Claim 28] An insulating resin layer of film state which has the 1st field and 
2nd field, and the 1st wiring layer allocated in said 1st field, A flexible base, 
wherein free energy of the surface of said insulating resin layer which 
possessed the 2nd wiring layer allocated in said 2nd field, and was exposed to 
said 1st field is smaller than free energy of the surface of said insulating resin 



layer exposed to said 2nd field. 

[Claim 29] The flexible base according to claim 28, wherein the degree of angle 
of contact to waterdrop of said 2nd field is larger than about 60 degrees. 
[Claim 30]A process of allocating a conductive pillar on the 1st [ of the 1st 
substrate with which the 1st beer land was allocated in the 1st field by convex 
shape / said ] beer land, Said 1st substrate and the 2nd flexible substrate that 
has the 2nd beer land allocated in the 2nd field by convex shape, A process 
arranged so that said 1st beer land and said 2nd beer land may counter via an 
insulating resin layer of a semi cure state, A manufacturing method of a 
composite wiring board having the process of pressing said 1st substrate and 
said 2nd substrate so that a head of said conductive pillar may carry out 
plastic transformation and may join to said 2nd beer land. 
[Claim 3l]A process of forming the 1st conductive pillar that has 
approximately conical shape on the 1st [ of the 1st rigid substrate that has the 
1st beer land in the 1st field / said ] beer land, A process of arranging said 1st 
substrate and the 2nd flexible substrate that has the 2nd beer land in the 2nd 
field so that said 1st beer land and said 2nd beer land may counter via an 
insulating resin layer of a semi cure state, A manufacturing method of a 
composite wiring board having the process of pressing said 1st substrate and 
said 2nd substrate so that a head of said conductive pillar may carry out 
plastic transformation and may join to said 2nd beer land. 
[Claim 32]A process of forming the 1st conductive pillar that has 
approximately conical shape on the 1st [ of the 1st rigid substrate that has the 
1st beer land in the 1st field / said ] beer land, A process of laminating an 
insulating resin layer of a semi cure state so that said 1st conductive pillar 
may penetrate to the 1st field of said 1st substrate and a head may be exposed 
to it, A process which pressurizes an axis direction of this conductive pillar and 
to which plastic deformation of the head of said conductive pillar exposed from 
said insulating resin layer is carried out, A process of arranging said 1st 
substrate and the 2nd flexible substrate that has the 2nd beer land in the 2nd 
field so that a head of said 1st conductive pillar and said 2nd beer land may 
counter, A manufacturing method of a composite wiring board having the 
process of pressing said 1st substrate and said 2nd substrate so that a head of 
said 1st conductive pillar may carry out plastic transformation and may join to 
said 2nd beer land. 

[Claim 33]A process of forming the 1st conductive pillar that has 
approximately conical shape on the 1st [ of the 1st rigid substrate that has the 
1st beer land in the 1st field / said ] beer land, A process of forming the 2nd 
conductive pillar that has approximately conical shape on the 2nd [ of the 2nd 
flexible substrate that has the 2nd beer land in the 2nd field / said ] beer land, 
A process of arranging the 1st field of said 1st substrate, and the 2nd field of 
said 2nd substrate so that said 1st beer land and said 2nd beer land may 
counter via an insulating resin layer of a semi cure state, A manufacturing 
method of a composite wiring board having the process of pressing said 1st 
substrate and said 2nd substrate so that said 1st conductive pillar, the 2nd [ 



said ] conductive pillar, and may carry out plastic transformation and may 
join. 

[Claim 34]A manufacturing method of the composite wiring board according to 
any one of claims 30 to 33 having further the process of reforming said 2nd 
field of said 2nd substrate so that bonding strength with said 1st field of said 
1st substrate may improve before carrying out the placed opposite of said 2nd 
substrate to said 1st substrate. 

[Claim 35]A manufacturing method of the composite wiring board according to 
claim 34 reforming said process to reform by carrying out alkali cleaning of 
said 2nd field of said 2nd substrate. 

[Claim 36]A manufacturing method of the composite wiring board according to 
claim 34 by which it is reforming-by carrying out plasma ashing of said 2nd 
field of said 2nd substrate- said process to reform characterized. 
[Claim 37]Said 1st substrate Polyimide system resin, bismaleimide type 
polyimide resin, A manufacturing method of the composite wiring board [ 
provided with an insulating layer which consists of at least one sort of a group 
which consists of polyp henylene ether system resin and glass epoxy system 
resin ] according to any one of claims 30 to 36. 

[Claim 38]A manufacturing method of the composite wiring board according to 
any one of claims 30 to 37, wherein said 2nd substrate is provided with an 
insulating layer which consists of at least one sort of a group which consists of 
polyimide system resin, polyester system resin, and polytetrafluoroethylene 
system resin. 

[Claim 39]A manufacturing method of the composite wiring board according to 
any one of claims 30 to 38, wherein said insulating resin layer consists of 
epoxy denaturation polyimide. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the composite 
wiring board which combined the rigid wiring board and the flexible wiring 
board about wiring boards, such as a printed-circuit board. 
[0002]This invention relates to the flexible wiring board which is laminated 
especially with a rigid wiring board and used about the flexible wiring board 
which allocated the wiring layer on an insulating resin film. 
[0003] This invention relates to the semiconductor device which carries a 
semiconductor device especially with high allocation density of a contact 
button about semiconductor devices which carry a semiconductor device on a 
printed-circuit board, such as a semiconductor package. 
[0004]Furthermore, especially this invention relates to the manufacturing 
method of the composite wiring board which combined the rigid wiring board 
and the flexible wiring board about the manufacturing method of a printed- 
circuit board. 
[0005] 

[Description of the Prior Art]In order for the degree of location of the 
semiconductor device to increase increasingly and to connect an external 



circuit with a semiconductor device, the number of the contact buttons (pad) 
allocated on a semiconductor device increases, and allocation density is also 
increasing. For example, when the minimum working dimension on the 
semiconductor device which consists of silicon etc. is about 0.2 micrometer, the 
necessity of allocating about 1000 contact buttons in the semiconductor device 
of about ten mm squares is coming out. 

[0006]In semiconductor devices, such as a semiconductor package in which 
such a semiconductor device is carried, the demand of a miniaturization and 
slimming down is large for Hitoshi Kougami of packaging density. In order to 
correspond, for example to portable information machines and equipment, 
such as a notebook PC (personal computer), PDA, and a cellular phone, etc. 
especially, the miniaturization of a semiconductor package and slimming down 
are big SUBJECT. 

[0007]In order to make a semiconductor device package-ization, while carrying 
a semiconductor device on a wiring board, it is necessary to connect the contact 
button of a semiconductor device, and the contact button on a wiring board. 
However, when allocating about 1000 contact buttons in the circumference of 
the semiconductor device of about ten mm squares, the allocation pitch 
becomes about 40 micrometers and a very detailed thing. In order to connect 
the contact button allocated in such a detailed pitch with the contact button 
allocated by the wiring board, Very high accuracy is required of the wiring 
formation on a wiring board, and the alignment in the case of connection, and 
there is a problem that it is very difficult to correspond, with conventional 
wire-bonding technology and TAB (Tape Automated Bonding) technology. 
[0008]There is also the method of, making the contact button allocated by the 
semiconductor device and the contact button allocated by the wiring board 
counter via the pillar formed with conductive substances, such as solder, on 
the other hand, and connecting. For example, the total will be 1024 pieces if 
the contact button of the grid of 32 lines x 32 rows is allocated in a 32- 
micrometer pitch on the semiconductor device of about 10 mm squares. 
[0009]In order that wiring of the wiring board in which a semiconductor device 
is carried may connect the contact button of a semiconductor device, and the 
external connection terminal of a semiconductor package, wiring width and 
wiring intervals (Line/Space), such as signal wiring, are allocated with the 
rule very as detailed as about 50micrometers/50 micrometers or less, 
respectively. 

[0010]The build-up board 900a has been used as a wiring board for a contact 
button to carry the allocated semiconductor device in such a detailed pitch. 
Drawing 10 is a sectional view showing the example of the structure of a build- 
up board roughly. A build-up board is a wiring board which has the thin resin 
layer 902 with which both sides of the rigid printed -circuit board 901 were 
coated, and the conductor wire 903 which consists of metal etc. which were 
allocated on this resin layer. 

[001l]The portion of the printed-circuit board 901 is called a core layer among 
this build-up board, and the portion laminated by both sides of the core layer 



is called a buildup layer. The detailed interlayer connection is formed in the 
insulating resin layer which constitutes a buildup layer by photolithography 
technology etc., and two or more wiring layers are connected through this 
interlayer connection. Here, the interlayer connection of a buildup layer is 
formed with the photograph beer 904. In order to perform the interlayer 
connection of the wiring layer of the buildup layer allocated in the both sides of 
a core layer, there are some in which the through hole 905 etc. were formed, 
for example. In order to secure the surface smoothness of a wiring board, the 
build-up board which filled up the through hole with resin etc. is also known. 
[0012]The minimum of the wiring width of the wiring layer 903 which 
constitutes a buildup layer from a present technological level is about 40 
micrometers. The surface of the insulating resin layer 902 has unevenness 
with the circuit pattern etc. which exist in a lower layer rather than it. 
There is a problem that it is very difficult to originate in this unevenness and 
for a twist to also form detailed wiring. 

[00 13] As for the diameter of beer (via) formed in the insulating resin layer 902 
which constitutes a buildup layer, about 80 micrometers is attained. In order 
to form more detailed beer, it is possible to make the insulating resin layer 902 
thin, but the influence of the unevenness mentioned above when the 
insulating resin layer 902 was made thin will become more remarkable, and 
the contrary problem that wiring width must be made thick will arise. 
[0014]The thickness of a build-up board also has restrictions. After the 
manufacturing process and completion, generally a build-up board needs a 
thickness of at least about 0.6 mm, in order to hold the intensity for 
preventing the curvature of a substrate, and breakage. The insulating resin 
layer 902 is about about 30-50 micrometers, and the conductor wiring layer 
903 of build-up layer thickness is about about 10-20 micrometers. 
In order to correspond to about 1000 contact buttons mentioned above, the 
wiring layer of three layers is needed. 

Therefore, the thickness of a build-up board will be about about 0.84-1.02 mm 
and a comparatively thick thing. 

[00 15] The semiconductor device mentioned above is carried in one surface of a 
build-up board, and a solder ball etc. serve as a BGA (ball grid array) package 
arranged in the shape of [ two-dimensional ] a grid in the rear face. In order to 
make thickness of such a BGA package thin, it is necessary to make thin the 
core layer or buildup layer mentioned above. However, since substrate 
strength will fall if a core layer is made thin, not only the reliability of a 
semiconductor package falls, but formation of a buildup layer has the problem 
of becoming difficult. When a buildup layer is made thin, there is a problem 
that it becomes difficult to deal with whether wiring is detailed as mentioned 
above. Therefore, under the present circumstances, it is very difficult for the 
thickness of a build-up board to be 0.8 mm or less actually. 
[0016]In order to make the outside of a semiconductor package small, it is 
necessary to aim at reduction of the path of the through hole established in the 



wiring board in which a semiconductor device is carried, and reduction of the 
arrangement interval of a through hole. Generally, as a material of the 
insulating resin layer which constitutes a core layer, the prepreg which made 
the glass fabrics which knit glass fiber impregnate insulating resin is used. In 
the wiring board constituted using such prepreg, glass fiber and the hardened 
insulating resin layer have stuck at the time of completion. However, when 
using a drill etc. for a wiring board and forming a through hole, not only 
insulating resin but glass fiber will be cut. And glass fiber and insulating resin 
will exfoliate near the circumference of a through hole. 

[00 17] A metal skin is formed in the medial surface of a through hole in order 
to secure conduction. When forming this metal skin, if there is a portion into 
which the glass fiber and insulating resin around a through hole exfoliated, 
the plating solution containing metal ion will permeate this portion. If the 
allocation pitch of a through hole is made small in order to correspond to the 
semiconductor device integrated more highly, the interval of the exfoliation 
portion of the glass fabrics and insulating resin which are produced near the 
through hole will also become small. In this case, there is a problem of it 
becoming impossible to maintain the insulation between through holes with 
the conductive substance which permeated the exfoliation portion by plating 
etc. 

[0018]Therefore, it is dramatically difficult to carry the semiconductor device 
which has the contact button allocated in the very detailed pitch in a build-up 
board. [ many ] In order to make such a semiconductor device into a 
semiconductor package, it is difficult to use a build-up board. 
[0019]The semiconductor package which carries a semiconductor device in the 
film laminate board which carried out the plural laminates of the film 
substrate which formed the wiring layer in the surface of the insulation film 
which consists of polyimide etc. on the other hand via the glue line is also 
known. Drawing H and drawing 12 are the sectional views showing the 
example of the structure of a film laminate board roughly. As a component of 
the insulation film 902, copper is generally used for chemical-resistant high 
polyimide as a component of the wiring layer 903. 

[0020]In such film laminate boards 900b and 900c. Without hardly forming the 
unevenness under the influence of the wiring layer 903, etc. in the surface like 
the build-up board 900a, since it is flat, the surface of the insulation films 902, 
such as polyimide, can be dealt with more detailed wiring. 
[0021] What is necessary is just to make the wiring layer 903 thin, in order to 
miniaturize a circuit pattern more. For example, wiring width/wiring interval 
can be carried out in about 25micrometers/25 micrometers by forming the 
wiring layer 903 using copper foil about about 15-18 micrometers thick. For 
example, it is still thinner, wiring width/wiring interval can be carried out in 
about 20micrometers/20 micrometers by forming a wiring layer using copper 
foil about about 10-15 micrometers thick. 

[0022]In order to perform the interlayer connection of the wiring layer 903 
currently allocated in both sides of the insulation film 902, the detailed via 



hole 904 is formed in an insulation film, and there is the method of filling up 
this via hole with a conductive material. When a polyimide film about 50 
micrometers thick is generally adopted as the insulating layer 902, it is 
possible by using laser radiation and the technology of photochemical , for 
example to form the path of the via hole 904 in about 50 micrometers. In order 
to make the path of the via hole 904 still smaller, it is necessary to make 
thickness of the insulation film 902 still thinner. 

[0023]As a method of connecting the wiring layer 903 currently allocated on 
two or more insulation films 902, The projection which consists of copper etc. 
by plating is formed on the wiring layer 903, the joint metal layer for 
connection is formed on this projection, and the method of countering with the 
wiring layer allocated on other insulation films via the insulation film, and 
welding this projection by pressure further, is proposed. 

[0024]however, since it takes time formation of the metal layer (pad) which are 
that such an interlayer connection method requires time for formation of the 
projection by plating, and a junction partner of a projection, productivity raises 
cost low - it is and there is flume . 

[002 5] Although there is also the method of using the solder of a Pb/Sn system, 
etc. instead of a copper projection, and connecting, when carrying out melting 
of the solder in this case and connecting with a wiring layer, the solder which 
carried out melting crushes and spreads, and there is a problem that it cannot 
respond in detailed connection. 

[0026]If the semiconductor package which formed the wiring layer in 
insulation films, such as polyimide, carried the semiconductor device in the 
surface of the wiring board which laminated this [ two or more layers ], and 
allocated external connection terminals, such as BGA, in the rear face is 
mounted on a mother board, Stress is applied to the conductor ball which 
connects a semiconductor package and a mother board, and there is a problem 
that sufficient connection reliability cannot be acquired. 
[0027]The printed-circuit board which the mother board in which a 
semiconductor package is mounted made glass fabrics usually impregnate 
glass epoxy etc. as an insulating resin layer, and was used is used. The 
coefficient of linear expansion of polyimide is about 8 ppm near the ordinary 
temperature (25 ), and, on the other hand, the coefficient of linear expansion of 
glass epoxy is about about 14-17 ppm. Therefore, since these coefficients of 
linear expansion in ordinary temperature are different about about 1.7 to 2.1 
times, big stress will arise in the solder ball which connects a semiconductor 
package and a mother board. After mounting in a mother board, it originates 
in the temperature change produced at the time of actual use, etc., and the 
stress produced in a solder ball will become still bigger, when such a failure 
accumulates, there is a problem of a solder ball being alike, and a crack and a 
crack arising, and reducing the reliability of connection greatly. The 
semiconductor device and wiring board which constitute a semiconductor 
package are also slimmed down, and there is a problem of stress arising also in 
these and reducing reliability to them because of the difference in an above - 



mentioned coefficient of linear expansion. 

[0028] Thus, in a build-up board, if an insulating layer is made thin in order to 
reduce the diameter of beer of a buildup layer, it will become difficult whether 
wiring is detailed. In order to also form the through hole of a core material 
with a drill, the path cannot be reduced or an allocation pitch cannot be 
reduced. When it is going to make thickness of a semiconductor package thin, 
there is a problem of it becoming impossible to secure required intensity in a 
manufacturing process, especially the formation process of a buildup layer. 
[0029]In the wiring board which laminated the two or more more layers film 
substrate in which the wiring layer was formed on the insulation film which 
consists of polyimide etc., there is a problem that productivity is low and cost 
becomes high. Since the difference of the coefficient of linear expansion of the 
component of an insulation film and the mother board which mounts this 
wiring board is large, there is a problem that the reliability of connection is 
low. 

[0030] The following problems will also be produced, if congener or a wiring 
board of a different kind is laminated and it tries to attain multilayering. As 
technology which unifies two or more wiring boards (an one side board, a 
double-sided board, a multilayer board, a flexible base, etc.), and is 
multilayered, conventionally, The insulating layer which generally has an 
adhesive property (for example, it pressurizes and heats, unifies mechanically 
and two or more substrates piled via PURIBUREGU and adhesives) what 
forms the electrical junction between each (many) layer with the so-called 
technique of PTH (Plated Throughhall: plated through hole) of hole dawn and 
plating can be raised. For example, by the PTH method etc., it is multilayered 
like [ in the case of the rigid wiring board by which joint formation between 
layers was carried out ] , and two or more wiring boards multilayered are 
known as an IVH multilayer interconnection board. It is multilayered, as well 
as when piling up the rigid wiring board and flexible wiring board by which 
the interlayer connection was carried out and multilayering by the PTH 
method etc. furthermore, and it is known as a rigid flex substrate. 
[003l]Thus, when it tries to multilayer by laminating two or more wiring 
boards, in the portion of subsequent circuit formation, there is a problem that 
there are many man days to a through hole, and productivity is low as a hole 
dawn process and a plater. Since waste fluid etc. are inevitably produced like a 
plater, there is a problem that we are anxious about the adverse effect to 
environment. When it is going to reduce the adverse effect to environment, 
productivity falls by equipment, time, etc. which waste liquid treatment takes, 
and there is a problem of pushing up product cost. When it furthermore tries 
to plan an interlayer connection by plating, there is a problem that outer layer 
conductor thickness also becomes thick by plating, and unevenness does not 
become large, or detailed circuit formation cannot be performed. 
[0032] Since the finished states of PTH differ between materials of a different 
kind if hole dawn, plating (pretreatment), etc. are performed on the same 
conditions when unifying materials of a different kind, such as a rigid wiring 



board and a flexible wiring board, there is also a problem that the reliability of 
the interlayer connection by PTH is not securable. 

[0033]To flexible substrate materials, such as a polyimide film in which 
conductive layers, such as copper foil, were allocated in one side, for example 
as for multilayering of the conventional flexible base. It is multilayering by 
forming a hole by laser radiation, a photo etching process, etc. from the film 
side, embedding conductive paste at this hole, or being filled up with a 
conductive substance by plating, making this into one unit, and pasting 
together with adhesives etc. 

[0034] Drawing 13 is a figure for explaining the method of multilayering of the 
conventional flexible base. The substrate material which pasted copper foil etc. 
together to the flexible insulating layers 91a and 91b, such as a polyimide film, 
first is prepared. And copper foil is patterned after the predetermined circuit 
pattern 92 which contains the beer land 92a by a photo etching process etc. On 
the other hand, the position which performs the interlayer connection of the 
insulating layers 91a and 91b is irradiated with a laser beam, or a hole is 
formed by a photo etching process etc. The formed hole is filled up with the 
conductive paste 93, such as soldering paste, for example. The portion (for 
example, insulating layer 91b) eventually exposed to an outer layer should just 
allocate the circuit pattern 92 in both sides of an insulating layer. 
[0035]And it is multilayering with the adhesives 94 etc. by making these into a 
constitutional unit. 

[0036] Drawing 14 is a figure for explaining another example of the method of 
multilayering of the conventional flexible base. In this example, the copper 96 
is formed in the inside of a through hole by plating, and the gold 97 is formed 
in the wiring layer 95 and opposite hand of a through hole by plating etc. The 
land 95 which laminated the copper 95a and the tin 95b by plating etc. is 
formed in the another side side of a through hole. 

[0037]And these are laminated as one unit and an interlayer connection part is 
establishment about connection by the Au-Sn eutectic crystal of the gold 97 
and the tin 95b. 

[0038]However, in such a method, there is a problem of embedding conductive 
substances, such as the conductive paste 93, in the through hole for an 
interlayer connection, or having to form a conductive layer by plating etc. and 
carrying out rate -limiting [ of the productivity ]. Especially by the technique 
illustrated to drawing 14 , plating which is different on both sides of a through 
hole will have to be performed, and productivity will be reduced remarkably. 
Since the material which joins the flexible base furthermore laminated cannot 
absorb thickness of the beer land 92a, the circuit pattern 92, etc., The wiring 
board itself which originated in unevenness of the circuit pattern 92 which 
furthermore contains the insulating layers 91a, such as a polyimide film, and 
the beer land 92a allocated on 91b, and was multilayered has a problem that 
unevenness will arise. When unevenness of an inner layer part is exposed to 
the outer layer part of a wiring board, and the coplanarity of a wiring board 
falls, and it carries a semiconductor device, for example by a flip chip etc., 



there is a problem that the reliability of connection will fall. 
[0039] 

[Problem to be solved by the invention] This invention is made in order to solve 
such a problem. That is, an object of this invention is to provide the wiring 
board in which a semiconductor device with a high degree of location can be 
carried. An object of this invention is to improve the reliability of the complex 
wiring board which combined the rigid wiring board and the flexible wiring 
board, and the complex wiring board which combined flexible bases, and 
productivity. This invention aims to let connection with an external circuit 
provide an easy wiring board, while corresponding to high density assembly. 
Moreover [ especially ], it aims at the things for which the correspondence to 
an electronic device with high packaging density of portable information 
machines and equipment etc. provides an easy wiring board in some numbers 
including a cellular-phone, portable VTR, and note type personal computer. 
[0040] An object of this invention is to provide the small and thin 
semiconductor package which can carry a semiconductor device with high 
allocation density of a contact button. The purpose of this invention is as 
follows. 

Carry a semiconductor device with a high degree of location. 

Provide a semiconductor package with high connection reliability with a 

mother board. 

[0041] An object of this invention is to provide a flexible wiring board with high 
bonding strength with a rigid wiring board and other flexible bases especially 
for the purpose of providing a flexible wiring board suitable for multilayering. 
[0042]Furthermore, this invention combines a rigid wiring board and a flexible 
wiring board, or relates to a manufacturing method of a printed-circuit board 
which piles up two or more complex wiring boards which combined flexible 
bases, and is multilayered. 
[0043] 

[Means for solving problem]This invention is provided with the following 
composition in order to solve such SUBJECT. Namely, the 1st substrate with 
which a composite wiring board of this invention has the 1st field and 2nd 
field, An insulating resin layer pinched by the 2nd substrate that has the 1st 
field and 2nd field, and said 1st field of said 1st substrate and said 2nd field of 
said 2nd substrate, The 1st wiring layer that has the 1st beer land projected 
and allocated in said 1st field of said 1st substrate at said insulating resin 
layer side, The 2nd wiring layer that has the 2nd beer land projected and 
allocated in said 2nd field of said 2nd substrate at said insulating resin layer 
side, and a conductive pillar allocated so that said insulating resin layer might 
be penetrated and said 1st beer land and said 2nd beer land might be 
connected were provided. If it is in a composite wiring board of this invention, 
it may be made to use a flexible substrate as said 2nd substrate using a rigid 
substrate as said 1st substrate. It may be made to use a flexible base as said 
1st substrate and said 2nd substrate. It may be made to use a rigid substrate 



as said 1st substrate and said 2nd substrate. 

[0044]Namely, a composite wiring board of this invention is a complex 
multilayer interconnection board which multilayered congener or a wiring 
board of a different kind by insulating resin layer and a conductive pillar, A 
conductive pillar allocated so that it might be [ between the 1st wiring board 
and the 2nd wiring board by which the placed opposite was carried out ] 
electric and an insulating resin layer and this insulating resin layer might be 
penetrated constitutes a mechanical interface. That is, about mechanical 
connections between the 1st wiring board and the 2nd wiring board, it was 
mainly established by an insulating resin layer, and is established by a 
conductive pillar about an electrical link, respectively. Since a conductive pillar 
is also joined to a beer land by plastic deformation, it has contributed to 
mechanical junction. 

[0045]And if it is in a wiring board of this invention, both of 1st beer land 
allocated by the 1st wiring board and 2nd beer land allocated by the 2nd 
wiring board are projected and allocated in the insulating resin layer side by 
convex shape. 

[0046]By adopting such composition, both connecting faces of the 1st beer land 
and the 2nd beer land, and a conductive pillar have projected to the insulating 
resin layer side, As compared with a case of the 1st beer land or the 2nd beer 
land where either has not projected to a convex shape at least at the insulating 
resin layer side, height of a conductive pillar can be reduced more. Therefore, a 
path of a conductive pillar can be made thinner, and reliability of connection 
can be made higher if it is the path same again. Since especially a path of a 
conductive pillar can be made thin, allocation density of a conductive pillar can 
be raised more and a wiring board suitable for high density assembly with 
more detailed last shipment can be realized. 

[0047] Since the height of a conductive pillar can be made lower, the printing 
frequency in the case of repeating screen- stencil, for example and forming a 
conductive pillar, etc. can be reduced. Therefore, the productivity of the wiring 
board manufacture which used the conductive pillar for the interlayer 
connection can be improved. 

[0048]What kind of things may two or more substrates connected by an 
insulating resin layer and the conductive pillar be in the wiring board of this 
invention? For example, it may be made to combine rigid substrates (a ceramic 
substrate, etc.), and may be made to connect flexible substrates. It may be 
made to connect combining a still more nearly rigid substrate and a flexible 
substrate. 

[0049]For example, when connecting flexible bases by the insulating resin 
layer and a conductive pillar, multilayering can be attained easily, employing 
efficiently the feature of the flexible base that it can respond to detailed last 
shipment, therefore " the allocation density of a contact button is high ■■ high- 
speed operation - - - - it can respond to the wiring board etc. in which a 
semiconductor device [ like ] is carried suitably. 

[0050]According to the wiring board of this invention, since the placed opposite 



of the two wiring boards can be carried out via unhardened prepreg, 
unevenness of one substrate is absorbable by the resin layer of a semi cure 
state. For this reason, the high wiring board of smoothness is realizable, and 
connection reliability can be improved even when it carries a semiconductor 
device. 

[005l]The 1st flexible substrate that the composite wiring board of this 
invention has the 1st field and 2nd field, and has the 1st field and 2nd field, 
The rigid insulating resin layer allocated in said 1st field of said 1st field of 
said 1st substrate, The 1st wiring layer that has the 1st beer land projected 
and allocated in said 1st field of said 1st substrate at said insulating resin 
layer side, The 2nd wiring layer that has the 2nd beer land by which was 
allocated in said 1st field of said 1st substrate, and a corresponding field via 
said insulating resin layer, and the placed opposite was carried out to said 1st 
beer land, The conductive pillar allocated so that said insulating resin layer 
might be penetrated and said 1st beer land and said 2nd beer land might be 
connected was provided. The wiring board of this invention allocates a wiring 
layer via the insulating resin layer which consists of a partial area, 
thermosetting resin, etc. of a flexible base, and carries out the interlayer 
connection of the wiring of this wiring layer and a flexible base by a conductive 
pillar. It may be made to allocate in two or more places the field which 
allocates a rigid insulating resin layer among flexible bases, without 
restricting to one place. 

[0052]By adopting such composition, flexibility can be given only to some fields 
of a wiring board, or hardness can be given only to some fields. And in the 
wiring board of this invention, since the conductive pillar is performing the 
interlayer connection through an insulating resin layer, it can respond also to 
high wiring density. What is necessary is just to allocate a beer land in a 
convex shape so that the height of a conductive pillar may become smaller 
than the thickness of an insulating resin layer as mentioned above also at this 
time. Since the 2nd wiring layer is allocated in some fields of a flexible base 
via insulating resin layers, such as prepreg, connection with an external 
circuit, a mother board, or a case is easy for the composite wiring board of this 
invention, and, also in connection reliability, improves. 

[0053]The 1st wiring layer that the composite wiring board of this invention 
has the 1st field and 2nd field, is allocated in said 1st field, and has the 1st 
beer land, The 1st rigid substrate provided with the 2nd wiring layer allocated 
in said 2nd field, The 3rd wiring layer that has the 1st field and 2nd field and 
was allocated in said 1 st field, The 2nd flexible substrate provided with the 
4th wiring layer that is allocated in said 2nd field and has the 2nd beer land, 
The conductive pillar allocated by penetrating said insulating resin layer was 
provided so that the insulating resin layer pinched by the 1st field of said 1st 
substrate and the 2nd field of said 2nd substrate, and the 1st beer land of said 
1st substrate and the 2nd beer land of said 2nd substrate might be connected. 
The 1st rigid substrate with which the composite wiring board of this 
invention equipped the 1st field with the 1st wiring layer that has the 1st beer 



land, The 2nd flexible substrate provided with the 4th wiring layer that has 
the 1st field and 2nd field and has the 2nd beer land in said 2nd field, So that 
the 3rd insulating layer pinched by the 1st field of the 1st rigid substrate and 
the 2nd field of the 2nd flexible substrate, and the 1st beer land of the 1st rigid 
substrate and the 2nd beer land of the 2nd flexible substrate may be 
connected, The conductive pillar allocated by penetrating said 3rd insulating 
layer was provided. 

[0054]It may be made for said 3rd insulating layer to use a rigid insulating 
layer. 

[0055]the multilayer which has a wiring layer of plurality [ substrate / rigid / 
1st ], and two or more insulating layers - it may be made to use the 1st rigid 
substrate 

[0056]It may be made for the 2nd flexible substrate to use the multilayer 
flexible base by which two or more wiring layers and two or more insulating 
layers were laminated. 

[0057]It may be made to carry out the interlayer connection of two or more 
rigid wiring layers of the 1st substrate by the conductive pillar allocated so 
that the insulating layer which insulates between these wiring layers might be 
penetrated. 

[0058]The 1st insulating layer in which the 1st wiring layer that the composite 
wiring board of this invention has the 1st field and 2nd field, and has the 1st 
beer land in said 1st field was allocated, The 2nd insulating layer with bigger 
flexibility in which it has the 1st field and 2nd field and the 2nd wiring layer 
that has the 2nd beer land is allocated in said 2nd field than said 1st 
insulating layer, The 3rd insulating layer that was pinched by the 1st field of 
said 1st insulating layer, and the 2nd field of said 2nd insulating layer and 
whose flexibility is smaller than said 2nd insulating layer, It was allocated so 
that said 3rd insulating layer might be penetrated, and the conductive pillar 
which connects said 1st beer land and said 2nd beer land was provided. 
[0059] The bonding strength of said 2nd insulating layer and said 3rd 
insulating layer has a thing more preferred than the bonding strength of said 
1st insulating layer and said 3rd insulating layer which size-come and goes 
and to form, for this reason -- being alike ~ for example, it may be made to 
reform a plane of composition with the 3rd insulating layer of the 2nd 
insulating layer It may be made to form more greatly than the surface 
roughness of the 1st field of said 2nd insulating layer the surface roughness of 
the 2nd field of said 2nd insulating layer. 

[0060]If it is made to make it larger than the difference of the coefficient of 
linear expansion of said 2nd insulating layer, and the coefficient of linear 
expansion of said 3rd insulating layer, the reliability of the difference of the 
coefficient of linear expansion of said 1st insulating layer and the coefficient of 
linear expansion of said 3rd insulating layer over thermal load will improve. 
[006l]lt may be made to form said 2nd insulating layer by an insulating 
material with larger flexibility than said 3rd insulating layer. 
[0062]It may be made to form the specific inductive capacity of said 2nd 



insulating layer by an insulating material smaller than the specific inductive 
capacity of said 1st insulating layer, and the specific inductive capacity of said 
3rd insulating layer. Delay of the signal which spreads by this the wiring 
allocated in the 2nd insulating layer, and a waveform provincial accent are 
controlled. Therefore, it can respond to loading of the semiconductor device etc. 
which needs high-speed operation. 

[0063]It may be made to constitute said 1st insulating layer from at least one 
sort of a group which consists of polyimide system resin, bismaleimide type 
polyimide resin, polyphenylene ether system resin, and glass epoxy system 
resin. 

[0064]It may be made to constitute said 2nd insulating layer from at least one 
sort of a group which consists of polyimide system resin, polyester system 
resin, and polytetrafluoroethylene (PTFE) system resin. By using material 
with a low dielectric constant as the 2nd insulating layer, delay and a wave- 
like provincial accent of a signal which spreads wiring are controlled. 
[0065]It may be made to constitute said 3rd insulating layer from epoxy 
denaturation polyimide. If it is in this invention which piles up two or more 
substrates and constitutes a complex wiring board, it is preferred to connect 
the 1st substrate and 2nd substrate by said 3rd insulating layer. 
[0066]The 1st rigid substrate that has the 1st wiring layer that a 
semiconductor device of this invention has the 1st field and 2nd field, is 
allocated in said 1st field, and has the 1st beer land, The 2nd flexible substrate 
with which has the 1st field and 2nd field, a semiconductor device was carried 
in said 1st field, and the 2nd wiring layer that has the 2nd beer land was 
allocated in said 2nd field, An insulating layer pinched by the 1st field of the 
1st rigid substrate, and the 2nd field of the 2nd flexible substrate, A conductive 
pillar allocated by penetrating said insulating layer so that the 1st beer land of 
the 1st rigid substrate and the 2nd beer land of the 2nd flexible substrate 
might be connected was provided. 

[0067]It may be made for an insulating layer exposed to the 2nd field of the 
2nd flexible substrate to have the surface by which refining was carried out so 
that wettability might improve. 

[0068]It may be made to carry said semiconductor device in the 2nd flexible 
substrate by flip chip bonding. 

[0069]a multilayer which has a wiring layer of plurality [ substrate / rigid / 1st 
], and two or more insulating layers -■ it may be made to use the 1st rigid 
substrate 

[0070]It may be made to carry out the interlayer connection of two or more 
rigid wiring layers of the 1st substrate by a conductive pillar allocated so that 
an insulating layer might be penetrated. 

[007l]It may be made for the 2nd flexible substrate to use a multilayer flexible 
base by which two or more wiring layers and two or more insulating layers 
were laminated. 

[0072]An external connection terminal connected with the 1st beer land 
allocated in the 1st field of the 1st rigid substrate in the 2nd field of the 1st 



rigid substrate is allocated in the shape of a grid array, and it may be made for 
a solder ball to allocate on this external connection terminal. 
[0073]It may be made to apply a semiconductor device of this invention, for 
example to a semiconductor package (CSP (chip-size package), MCM (multi 
chip module), etc. are included) etc. 

[0074]The insulating resin layer of the film state in which the flexible base of 
this invention has the 1st field and 2nd field, The 1st wiring layer allocated in 
said 1st field and the 2nd wiring layer allocated in said 2nd field are provided, 
and free energy of the surface of said insulating resin layer exposed to the 1st 
field is characterized by being smaller than the free energy of the surface of 
said insulating resin layer exposed to said 2nd field. Namely, the insulating 
resin layer of the film state in which the flexible base of this invention has the 
1st field and 2nd field, The 1st wiring layer allocated in said 1st field and the 
2nd wiring layer allocated in said 2nd field were provided, and the reforming 
layer was provided on the surface of said insulating resin layer exposed to the 
1st field or 2nd field. 

[0075]Bonding strength of the degree [ of angle of contact ] to the waterdrop of 
said 2nd field with other insulating layers improves by forming in not less 
than 120 degrees more suitably for not less than 60 degrees. 
[0076]The process to which the manufacturing method of the composite wiring 
board of this invention allocates a conductive pillar on the 1st [ of the 1st 
substrate with which the 1st beer land was allocated in the 1st field by the 
convex shape / said ] beer land, Said 1st substrate and the 2nd flexible 
substrate that has the 2nd beer land allocated in the 2nd field by the convex 
shape, The process arranged so that said 1st beer land and said 2nd beer land 
may counter via the insulating resin layer of a semi cure state, It has the 
process of pressing said 1st substrate and said 2nd substrate so that the head 
of said conductive pillar may carry out plastic transformation and may join to 
said 2nd beer land. 

[0077]The process at which the manufacturing method of the composite wiring 
board of this invention forms the 1st conductive pillar that has approximately 
conical shape on the 1st [ of the 1st rigid substrate that has the 1st beer land 
in the 1st field / said ] beer land, The process of arranging the 1st rigid 
substrate and the 2nd flexible substrate that has the 2nd beer land in the 2nd 
field so that said 1st beer land and said 2nd beer land may counter via the 
insulating resin layer of a semi cure state, It has the process of pressing the 
1st rigid substrate and the 2nd flexible substrate so that the head of said 
conductive pillar may carry out plastic transformation and may join to said 
2nd beer land. 

[0078]The process at which the manufacturing method of the composite wiring 
board of this invention forms the 1st conductive pillar that has approximately 
conical shape on the 1st [ of the 1st rigid substrate that has the 1st beer land 
in the 1st field / said ] beer land, The process of laminating the insulating 
resin layer of a semi cure state so that said 1st conductive pillar may 
penetrate to the 1st field of the 1st rigid substrate and a head may be exposed 



to it, The process of crashing the head of said conductive pillar exposed from 
said insulating resin layer, The process of arranging the 1st rigid substrate 
and the 2nd flexible substrate that has the 2nd beer land in the 2nd field so 
that it may counter with the head of said 1st conductive pillar, and said 2nd 
beer land, It has the process of pressing the 1st rigid substrate and the 2nd 
flexible substrate so that the head of said 1st conductive pillar may carry out 
plastic transformation and may join to said 2nd beer land. 
[0079]The process at which the manufacturing method of the composite wiring 
board of this invention forms the 1st conductive pillar that has approximately 
conical shape on the 1st [ of the 1st rigid substrate that has the 1st beer land 
in the 1st field / said ] beer land, The process of forming the 2nd conductive 
pillar that has approximately conical shape on the 2nd [ of the 2nd flexible 
substrate that has the 2nd beer land in the 2nd field / said ] beer land, The 
process of arranging the 1st field of the 1st rigid substrate, and the 2nd field of 
the 2nd flexible substrate so that said 1st beer land and said 2nd beer land 
may counter via the insulating resin layer of a semi cure state, It has the 
process of pressing the 1st rigid substrate and the 2nd flexible substrate so 
that said 1st conductive pillar, the 2nd [ said ] conductive pillar, and may 
carry out plastic transformation and may join. 

[0080]Before carrying out the placed opposite of the 2nd flexible substrate to 
the 1st rigid substrate, it may be made to have further the process of 
reforming the 2nd field of the 2nd flexible substrate so that bonding strength 
with the 1st field of the 1st rigid substrate may improve. It may be made to 
reform said process to reform by making it reform by carrying out alkali 
cleaning of the 2nd field of the 2nd flexible substrate, and carrying out plasma 
ashing of the 2nd field of the 2nd flexible substrate. 

[008l]That is, a composite wiring board of this invention connects electrically 
and mechanically a wiring layer allocated in a field of the 1st rigid insulating 
layer, and a wiring layer allocated in a field of the 2nd flexible insulating layer 
by a conductive pillar which carries out the interlayer connection of the 3rd 
insulating layer and beer land. That is, the 3rd insulating layer and 
conductive pillar are operated as an interface means for connecting a rigid 
part and a flexible part. Namely, the same composition as the 2nd flexible 
substrate is adopted as a fine wiring layer with a severer rule of last shipment 
(Line/Space: wiring width/wiring interval), Into a portion in which this 2nd 
flexible substrate is carried, an interlayer connection by the 3rd insulating 
layer and conductive pillar constitutes these interfaces as the same 
composition as the 1st rigid substrate. 

[0082]Bonding strength obtained in a composite wiring board of this invention 
when direct lamination of the 1st insulating layer and 2nd insulating layer is 
carried out, A state of an interface is controlled and laminated, while choosing 
the construction material so that bonding strength produced by joining the 2nd 
insulating layer and 3rd insulating layer may become large if bonding strength 
of the 2nd insulating layer and the 3rd insulating layer is measured. 
[0083]As the 1st rigid insulating layer, for example Polycarbonate resin, 



polysulfone resin, 6 4 fluoridation [ thermoplastic polyimide and polyethylene 
resin ], polypropylene resin fluoridation. Thermoplastics materials, for 
example, an epoxy resin, such as polyether ether ketone resin, Bismaleimide 
type polyimide resin, bismaleimide type triazine resin, Polyimide resin, phenol 
resin, polyester resin, melamine resin, polyphenylene ether system resin, etc. 
can raise polymer of charges of a thermosetting resin material, such as 
prepreg which impregnated these to glass fabrics etc. It may be made to use 
raw rubber sheets, such as butadiene rubber, isobutylene isoprene rubber, 
crude rubber, neoprene rubber, and silicone rubber, furthermore. 
[0084]Although such insulating resin materials may be used with a synthetic 
resin independent, it is preferred to contain insulating fillers, such as an 
inorganic substance and an organic matter, and to use combining reinforcing 
members, such as glass fabrics, a mat, organic synthesis fiber cloths and a 
mat, and paper, further. 

[0085]Polymer of the insulating resin material which has flexibility, such as a 
polyimide system resin film, a polyester system resin film, or 
polytetrafluoroethylene, for example can be used for the 3rd insulating layer. 
[0086]What is necessary is just to use insulating resin material with larger 
bonding strength to the 2nd insulating layer than the 1st insulating layer as 
the 3rd insulating layer that connects a rigid layer and a flexible layer. For 
example, it may be made to use thermosetting resin, such as epoxy 
denaturation polyimide. 

[0087]It may be made for the conductive pillar which connects the wiring layer 
of a rigid layer and a flexible layer to form the conductive paste which mixed 
the conductive particle to the binder and it was made to distribute for example 
by screen- stencil etc. It may be made to add a solvent, a coupling agent, an 
additive, etc. if needed. As a cementitious material, for example A urea resin, 
melamine resin, phenol resin, Resorcinol resin, an epoxy resin, polyurethane 
resin, vinyl acetate resin, Thermosetting resin, such as polyvinyl alcohol resin, 
an acrylic resin, vinyl urethane resin, silicone resin, alpha olefin maleic 
anhydride resin, polyamide resin, and polyimide resin, thermoplastics, or 
these mixtures can be used. 

[0088]As a conductive particle (filler), the binder which mentioned above 
particles, such as Au, Ag, Cu, solder, nickel, and carbon, an ultrafine particle, 
etc. can be mixed or distributed, and it can use for it. In addition to these 
conductive materials, the thing in which these conductive substances were 
formed on the surface of resin may be used. As a solvent it may be made to use 
combining two or more conductive substances, For example, dioxane, benzene, 
hexane, toluene, solvent naphtha, What is necessary is just to make it use if 
needed [, such as industrial gasoline, cellosolve acetate, ethylcellosolve, butyl - 
cellosolve acetate, butylcarbitol acetate, dime thy lformamide, 
dimethylacetamide, and N-methyl pyrrolidone, ]. 
[0089] 

[Mode for carrying out the invention]The embodiment of this invention is 
described in detail below. 



[0090](Embodiment l) Drawing 1 is a sectional view showing the structure of 
the composite wiring board of this invention roughly. 

[009l]This composite wiring board 10 is a multilayer interconnection board 
with the wiring layer of four layers of the wiring layers 11, 12, 13, and 14. It is 
insulated by the 1st rigid insulating layer 21 between the wiring layer 11 and 
the wiring layer 12, is insulated by the 2nd FUREKIBURU insulating layer 22 
between the wiring layer 13 and the wiring layer 14, and is insulated by the 
3rd insulating layer 23 more nearly rigid than the 2nd insulating layer 
between the wiring layer 11 and the wiring layer 14. The wiring layers 11, 12, 
13, and 14 have the lands 11a, 12a, 13a, and 14a as a part of the circuit 
pattern. 

[0092]The wiring layers 11, 12, 13, and 14 pattern conductive metal foil, such 
as copper foil, for example, and are formed. As for the prepreg to which the 1st 
insulating layer 21 made glass fabrics impregnate BT resin, the 2nd insulating 
layer 22 is constituted for the 3rd insulating layer by the polyimide film by the 
prepreg which made glass fabrics impregnate epoxy denaturation polyimide, 
respectively. That is, the 1st insulating layer 21 and 3rd insulating layer 23 
comprise rigid material, and the 2nd insulating layer 22 comprises flexible 
material. That is, the composite wiring board 10 of this invention illustrated to 
drawing 1 is a composite wiring board which the rigid wiring board and the 
flexible wiring board unified. As the 1st rigid insulating layer 21, as mentioned 
above, an insulating material which is used can be used as an insulating layer 
of a common rigid printed -circuit board. For example, bismaleimide type 
polyimide resin, such as BT resin (made by Mitsubishi Gas Chemical Co., Inc.), 
What is necessary is just to use denaturation polyimide resin, such as BN300 
(Made by Mitsui Toatsu Chemicals), PPE, FR-4, high TgFR-4, various adhesive 
bonding sheets, a thermoplastics film, etc. if needed. 
[0093]What is necessary is just to use a polyimide system resin film, a 
polyester system resin film, a polytetrafluoroethylene system resin film, etc. as 
the 2nd flexible insulating layer 22, for example. 

[0094]For example, a polyimide system film material, a polyester system film 
material, PTFE (polytetrafluoroethylene), etc. are employable as the 3rd 
insulating layer 23. By using such an insulating resin film, the wiring layers 
13 and 14 allocated on this can be formed in the severe pattern of more 
detailed last shipment. Since the dielectric constant is small, such materials 
can make small influence which it has on the signal wave form which spreads 
wiring, and can carry a semiconductor device which carries out high-speed 
operation. It is preferred for the component of the 1st insulating layer 21, the 
2nd insulating layer 22, and the 3rd insulating layer 23 to make it cooperate 
so that sufficient bonding strength for mutual may be obtained, and to use. 
[0095]And the interlayer connection of the beer land 11a of the wiring layer 11 
and the beer land 12a of the wiring layer 12 is carried out by the conductive 
pillar 31 allocated so that the 1st insulating layer 21 might be penetrated. The 
interlayer connection of the beer land 11a of the wiring layer 11 and the beer 
land 14a of the wiring layer 14 is similarly carried out by the conductive pillar 



32 allocated so that the 3rd insulating layer 23 might be penetrated. The 
interlayer connection of the beer land 13a of the wiring layer 13 and the beer 
land 14a of the wiring layer 14 is carried out with the beer 33 allocated so that 
the 2nd flexible insulating layer 22 might be penetrated. Here, the beer 33 fills 
up with and uses conductive paste for the beer formed with laser. 
[0096]L/S ratio of the wiring layers 11 and 12 allocated in both sides of the 1st 
rigid insulating layer 21 is 0.05/0.05 mm, and a path of the beer lands 11a and 
12a is about 0.4 mm. A path of those of the wiring layers 13 and 14 allocated in 
both sides of the 2nd flexible insulating layer 22 on the other hand with L/S 
ratio showy, 0.03/0.03 mm, and the beer lands 13a and 14a is about 0.2 mm. 
Thus, the wiring layers 13 and 14 are formed in a more detailed pattern 
compared with the wiring layers 11 and 12, for example, can carry a 
semiconductor device whose allocation pitch of a contact button is very 
detailed. 

[0097]In a composite wiring board of this invention, the interlayer connection 
of the beer land 11a of the wiring layer 11 and the beer land 14a of the wiring 
layer 14 is carried out by the conductive pillar 31 allocated so that the 3rd 
insulating layer 23 might be penetrated. Although a composite wiring board 
illustrated to drawing 1 shows an example which interlayer connection 
between the wiring layer 11 and the wiring layer 12 also performed by a 
conductive pillar, for example, it may be made to make connection between 
these wiring layers with other techniques, such as for example, through hole 
connection. Although an interlayer connection of both sides of the 2nd 
insulating layer is formed with laser beer, it may be made to perform an 
interlayer connection with other techniques, such as lamination beer (stacked 
via). However, about an interlayer connection of the wiring layer 11 and the 
wiring layer 14 which are arranged to both sides of the 3rd insulating layer 23, 
it forms using the conductive pillar 32. 

[0098]Thus, the wiring layers 11 and 12 allocated in both sides of the 1st 
insulating layer 21 with a rigid composite wiring board of this invention, The 
wiring layers 13 and 14 allocated in both sides of the 2nd flexible insulating 
layer 22 are connected electrically and mechanically by the conductive pillar 
32 which carries out the interlayer connection of the 3rd insulating layer 23 
and the 1st beer land 11a, and the 2nd beer land 14a. That is, the 3rd 
insulating layer 23 and conductive pillar 32 are functioning as an interface 
means for connecting a rigid part and a flexible part. Namely, into a portion 
which adopts the same composition as a flexible base as a fine wiring layer 
with a severer rule of last shipment (Line/Space: wiring width/wiring interval) 
and in which this flexible base is carried, as the same composition as a rigid 
substrate, An interlayer connection by the 3rd insulating layer and conductive 
pillar 32 constitutes these interfaces. 

[0099]Bonding strength obtained in a composite wiring board of this invention 
when direct lamination of the 1st insulating layer 11 and 2nd insulating layer 
22 is carried out, A state of an interface is controlled and laminated, while 
choosing the construction material so that bonding strength produced by 



joining the 2nd insulating layer 22 and 3rd insulating layer 23 may become 
large if bonding strength of the 2nd insulating layer 22 and the 3rd insulating 
layer 23 is measured. 

[0100]About the construction material of the insulating layer, the polyimide 
film is used for the prepreg using bismaleimide type polyimide resin, such as 
BT resin, as the 1st rigid insulating layer 21 as the 2nd flexible insulating 
layer 22 by the composite wiring board of this invention shown, for example in 
drawing 1 . And the prepreg using epoxy denaturation polyimide as the 3rd 
insulating layer 23 that is these junctions constitutes. 

[010l]The glass transition temperature Tg of the 1st rigid insulating layer 21 
is about 170-180 (based on the DSC method), and a coefficient of thermal 
expansion, In about 13-15 ppm IX and a transverse direction, about 14-16 
ppm IX and the thickness direction of a lengthwise direction are about 56 ppm 
IX (alpha 1) /, about 263 ppm IX (alpha 2) /, and about 120 ppm (50-250 X). 
The coefficient of thermal expansion of the 3rd flexible insulating layer 23 is 
about 20-22 ppm/°C, and a lengthwise direction and the transverse direction of 
a thickness direction are about 25 ppmTC. And the glass transition 
temperature Tg of the 3rd insulating layer 23 is about 230-240 °C (based on 
the DMA method), and about 220-230 °C(based on the TMA method), and a 
coefficient of thermal expansion, A lengthwise direction and the transverse 
direction of about 13-15 ppm IX and a thickness direction are about 57 ppm / 
°C (alpha 1) /, about 159 ppm /°C(alpha 2) /, and about 159 ppm (50-250 X). 
Inventors made the same composite wiring board as the composition 
illustrated to drawing 1 using various materials, such as prepreg using BT 
resin of a polyimide system, and BN300 (Made by Mitsui Toatsu Chemicals) as 
the 3rd insulating layer 23, and prepreg using PPE (polyphenylene ether), as 
an experiment. When bismaleimide type polyimide resin, such as BT resin, 
and PPE resin were used as the 3rd insulating layer 23 that is a joining layer, 
there was no problem in the bonding strength of the 1st insulating layer 21 
and the 3rd insulating layer, but. Also when a polyimide system film material 
was used as the 2nd insulating layer 22 and a polyester system film material 
was used, sufficient bonding strength was not able to be obtained. 
[0102]In addition to selection of construction material, the joining interface of 
the 2nd flexible insulating layer 22 and the 3rd insulating layer 23 more 
nearly rigid than this is controlled by the composite wiring board of this 
invention so that bonding strength improves. To a plane of composition (field 
in which the wiring layer 14 was allocated) with the 3rd insulating layer 23 of 
the 2nd insulating layer 22. It has the reforming layer formed so that the 
surface free energy might become larger than the field (field in which the 
wiring layer 13 was allocated) of the opposite hand, and it is formed so that 
surface wettability may improve substantially (refer to drawing 7 ) . Therefore, 
bonding strength with the 3rd insulating layer 23 of the 2nd insulating layer 
22 can be improved. For example, even when costing big heat loads, such as 
the time of the solder reflow at the time of carrying a semiconductor device, 
the adhesion of the 2nd insulating layer 22 and the 3rd insulating layer 23 



was not spoiled. It may be made to make coarse the surface joined to the 3rd 
insulating layer of the 2nd insulating layer 22 so that it may have the minute 
uneven shape below a submicron order for example mostly. Such a reforming 
layer can be formed by carrying out alkali treatment of the polyimide film, for 
example, or carrying out plasma ashing. 

[0103]It is preferred also about the surface of not only the surface of an 
insulating layer but a wiring layer to enlarge the granularity, for example by 
melanism reduction processing, CZ processing, etc. 

[0104]By adopting such composition, the bonding strength of a rigid layer and 
a flexible layer can be greatly improved by the composite wiring board of this 
invention. Defects, such as film peeling and a film blister, can improve the 
reliability of a wiring board that it is very hard to produce. 
[0105](Embodiment 2) The 1st insulating layer 21 rigid in the composite 
wiring board of drawing 1 , Although the composition which connected the 
flexible layer which consists of the rigid layer which consists of the wiring 
layers 11 and 12 allocated in these both sides, the 2nd flexible insulating layer 
22, and the wiring layers 13 and 14 allocated in these both sides by the 3rd 
insulating layer and conductive pillar 32 was illustrated, It may be made for 
this invention to be provided with a further multilayer wiring layer as the 
rigid layer and flexible layer which the 3rd insulating layer connects, without 
restricting to this. 

[0106] Drawing 2 is a sectional view showing roughly another example of the 
structure of the composite wiring board of this invention. The multilayer rigid 
part 101 in which this composite wiring board has the wiring layers 11, 12, 15, 
and 16 of four layers, and the insulating layers 21a, 21b, and 21c of three 
layers, The flexible part 102 which has the two-layer wiring layers 13 and 14 
is connected electrically and mechanically by the interface part 103 which has 
the 3rd insulating layer 23 and conductive pillar 32. 

[0107]As mentioned above, the joining interface of the flexible part 102 and 
the interface part 103 is formed so that the bonding strength may improve. 
Namely, minute uneven shape is formed in the joining interface of the 2nd 
insulating layer 22 and the 3rd insulating layer 23, and the joining interface of 
the wiring layer 14 and the 3rd insulating layer, for example, or. It has a 
reforming layer which has the high wettability of not less than 120 degrees of 
angles of contact, and, thereby, the flexible part 102 and the more nearly rigid 
interface part 103 can be joined firmly. 

[0108]Although the composition which carried out the interlayer connection of 
the wiring layers 11, 12, 15, and 16 which constitute the rigid part 101 by the 
conductive pillar 31 here is explained, it is also possible to adopt interlayer 
connections other than a conductive pillar, such as through hole connection, if 
needed, for example. However, since the allocation density of an interlayer 
connection can be improved by adopting a conductive pillar as mentioned 
above, and productivity can be improved, it is preferred to use many 
conductive pillars. 

[0109]It may be made for not only the rigid layer 101 but the flexible layer 102 



to be provided with a further multilayer wiring layer. 
[0110](Embodiment 3) Drawing 3 is a figure showing the example of the 
structure of the semiconductor package of this invention roughly. 
[011l]This semiconductor package is a BGA package which carries the 
semiconductor device 41 in the composite wiring board 10 of this invention 
illustrated to drawing l by flip chip bonding. This semiconductor device 41 is a 
bare chip, and is provided with the connection pad 42 which connected with 
the integrated circuit which built and was full in the semiconductor device, 
and was allocated on the semiconductor device. Here, the connection pad 42 is 
allocated in the undersurface of the semiconductor device 41 by the 900 -piece 
full grid in an about 0.35 mm pitch. 

[0112]The wiring layer 13 allocated on the 2nd insulating layer 22 with a 
flexible composite wiring board has the connection pad 13b or the beer land 
13a in the connection pad 42 of the semiconductor device 41, and the position 
which counters. And flip chip bonding is done between the connection pads 42 
of the semiconductor device 41 by the conductive bump 43 formed with the 
solder of Pb/Sn, etc. On the other hand, on the wiring layer 12 of the 2nd field 
of a composite wiring board, it is provided so that the solder ball 44 may 
arrange in the shape of a grid array, and this semiconductor package is 
connected with external circuits, such as a mother board, by this solder ball 
44. 45 is a solder resist. 

[0113]The wiring board which constitutes this semiconductor package is 
provided with the following. 

For example, it is a composite wiring board of this invention which was 
illustrated to drawing 1 and drawing 2 , and is the 1st rigid insulating layer 21. 
The 2nd flexible insulating layer 22. 

The 3rd insulating layer 23 more nearly rigid than the 2nd insulating layer 22 
that connects these. 

Semiconductor device 41 mounting surface is constituted by the 2nd flexible 
insulating layer 22 and the wiring layer 13 allocated on this, and, for this 
reason, can be allocated by last shipment=50 / the detailed patterns following 
50 micrometers. In this example, the wiring layers 13 and 14 allocated on the 
2nd insulating layer 22 are allocated with last shipment=25 / 25 -micrometer 
very detailed rule. On the other hand, the wiring layer 12 allocated in the 1st 
insulating layer is looser than this so that it can connect with an external 
circuit easily, and it is provided at last shipment=50 / 50 micrometers. And the 
connection between the wiring layer which has a pattern with a detailed 
flexible layer, and the wiring layer of a rigid layer is established by the 
conductive pillar 31 provided on the beer land 11 and 14 so that the 3rd 
insulating layer 23 might be penetrated. As compared with the interlayer 
connection according to a through hole etc. by the interlayer connection by the 
conductive pillar 31, there is little damage to the glass fabrics of the 3rd 
insulating layer 23, etc. much as mentioned above. For this reason, it can 
improve the allocation density of an interlayer connection and it not only can 
perform an interlayer connection with the wiring layer which has a more 



detailed pattern, but can improve the reliability of an interlayer connection. 
900 solder balls are allocated in the 2nd field of the 1st insulating layer 2 1 by 
the full grid in an about 1.0 -mm pitch. 

[0114]Thus, in the composite wiring board of this invention, it can be allocated 
in a flexible layer by the conductive pillar 31, for example, can depend, and can 
respond to an interlayer connection with a detailed pattern. Therefore, in the 
semiconductor package of this invention, a semiconductor device with high 
allocation density of the connection pad 42 with a higher degree of location can 
be carried. 

[0115]In the semiconductor package of this invention, it does not come out of 
the wiring layer of the mounting surface of a semiconductor device to a more 
detailed pattern as much as possible, As the 3rd insulating layer 23, for 
example, by adopting material with a low dielectric constant of a polyimide 
system film material, a polyester system film material, a PTFE 
(polytetrafluoroethylene) system film material, etc., Wiring capacity can be 
reduced and influence which it has on the propagation rate of the signal which 
spreads wiring, or a waveform can be made small. Therefore, high-speed 
operation can respond to a required semiconductor device etc. 
[0116]It not only has a flexible layer corresponding to loading of the 
semiconductor device with a higher degree of location, but in the 
semiconductor package of this invention, it has connected this flexible layer to 
a rigid layer firmly. For this reason, the reliability over the thermal load and 
mechanical load which are applied when this semiconductor package is 
mounted on a mother board is improving. 

[0117]In a film laminate board, since insulating layers, such as polyimide, 
have a comparatively big coefficient of thermal expansion, when the heat loads 
at solder reflow, the time of actual use, etc. are applied, it is easy to produce a 
crack of a solder ball etc. On the other hand, in the semiconductor package of 
this invention, even if it covered heat loads, such as a reflow, such a defect was 
not produced. Although the conductive pillar allocated so that an insulating 
layer might be penetrated performed the interlayer connection of the rigid 
layer and the interlayer connection of the flexible layer explained the example 
performed with laser beer by the semiconductor package of this invention 
illustrated to drawing 3 , It may be made to use interlayer connections, such as 
a through hole and photograph beer, if needed besides this. 
[0118] Drawing 9 is a figure showing roughly another example of the 
semiconductor package of this invention which used and constituted the 
through hole connection 33b in the interlayer connection of the flexible layer. 
Even in this case, the interlayer connection of the wiring layer 11 allocated in 
the 1st rigid insulating layer 21 and the wiring layer 14 allocated in the 2nd 
flexible insulating layer 22 has composition performed by the conductive pillar 
32. 

[01 19] (Embodiment 4) The manufacturing method of the composite wiring 
board of this invention is explained below. Drawing 4 and drawing 5 are the 
figures for explaining one example of the manufacturing method of the 



composite wiring board of this invention. Here, it explains taking the case of 
the composite wiring board of this invention illustrated to drawing 1 . 
[0120]First, double-sided copper clad laminate is prepared as a base material 
of the rigid layer which pasted conductive foil together to both sides of the 1st 
insulating layer. Here, the double -sided copper clad laminate which pasted 
together electrolytic copper foil with a thickness of 35 micrometers patterned 
after the wiring layers 11 and 12 to both sides of the 1st insulating layer that 
made glass fabrics with a thickness of 1.2 mm which is the 1st insulating layer 
21 impregnate bismaleimide type polyimide resin was prepared. Here, BT 
resin (made by Mitsubishi Gas Chemical Co., Inc.) was used as bismaleimide 
type polyimide resin. It may be made to use insulating resin other than 
bismaleimide type polyimide resin, such as PPE, FR-4, high TgFR-4, various 
adhesion cause bonding sheets, and a thermoplastics film, besides this. The 
interlayer connection part formed this double -sided said tension laminate 
sheet the conductive pillar 31 by a method which is later mentioned in the 
position defined beforehand. 

[0121] Subsequently, copper foil used as the wiring layers 11 and 12 stuck on 
this 1st insulating layer 21 was patterned after the predetermined circuit 
pattern, for example by the photo etching process etc. ( drawing 4 (a)). Here, 
the resist of the prescribed pattern was formed by screen -stencil on copper foil, 
and the resist was removed and it formed in the wiring layers 11 and 12 which 
have a predetermined pattern, after using this resist as the mask and carrying 
out etching removal of the copper foil selectively by using a ferric chloride 
solution as an etching reagent. At this time, the beer lands 11a and 12a were 
also formed as a part of circuit pattern of the wiring layers 11 and 12. The beer 
lands 11a and 12a were formed in an approximate circle form about 0.4 mm in 
diameter. It may be made to form a hole in the center section of the beer land 
for the stress buffer at the time of connection. 

[0122]Next, the conductive pillar 32 which has approximately conical shape 
was formed on the beer land 11a of the wiring layer 11 of the 1st insulating 
layer 21 ( drawing 4 (b)). These conductive pillars 31 and 32 can be formed by 
arranging the metal mask 52 which formed the pit 51 in the position 
corresponding to the beer land 11a, for example, and screen- stenciling the 
conductive resin 53. Drawing 6 (a) and drawing 6 (b) are the figures for 
explaining signs that the conductive pillar 32 is formed by the screen- stencil 
which used the squeegee 54. The metal mask 52 used the thing with a 
thickness of about 250 micrometers which drilled the hole 51 about 0.2 mm in 
diameter made from stainless steel. What is necessary is to choose the filler 
and binder resin which consist of conductors if needed, and just to use them, 
although the conductive paste of a phenol resin system which made the end of 
silver dust the filler was used in this example as the conductive resin 53. The 
processing which uses the same mask, and is printed and dried in the same 
position after carrying out the drying process of the printed conductive paste is 
wound 3 times, and it is . Furthermore it heated and the conductive pillar 32 
about 150 micrometers high which has approximately conical shape was 



formed on the beer land 1 la. 

[0123]The form of the conductive pillars 31 and 32 can be formed in desired 
form the various physical properties of the pit diameter of the mask to be used, 
thickness, or the conductive resin to print, such as viscosity, and by adjusting 
printing frequency etc. further, for example. 

[0124] After forming the conductive pillar 32, the 3rd insulating layer 23 is 
laminated so that the conductive bump 32 may penetrate to the field of the 
side in which the wiring layer 11 of the 1st insulating layer 21 was formed and 
a head may be exposed to it (drawing 4 (c)). In this example, the epoxy 
denaturation polyimide system resin sheet (MCLrI-671 (product made from 
Hitachi Glass)) of a semi cure state (B stage) about 30 micrometers thick was 
used as the 3rd insulating layer 23. It is preferred for this penetration process 
to perform the 3rd insulating layer 23 of a semi cure state in the state where it 
was made soft with heating. At the time of a press, it is preferred to make a 
cushioning material with a mold -release characteristic blow, and to press the 
layered product of the 1st insulating layer 21 and the 3rd insulating layer 23 
so that the conductive bump 32 may not be injured. 

[0125] A layered product of the 1st insulating layer and the 3rd insulating 
layer is pinched with a press board, and plastic transformation is carried out 
so that the head 32a of the conductive bump 32 who exposed from the 3rd 
insulating layer 23 may crash (drawing 5 (d)). At this time, it is required to 
press on temperature which maintains a semi cure state without the 3rd 
insulating layer 23 hardening, and pressure conditions. With this press, a 
head of the conductive pillar 31 carried out plastic transformation so that a 
head might be slightly exposed from the surface of the 3rd insulating layer 23. 
[0126]On the other hand, a double-sided copper-clad polyimide film is 
prepared as a base material of a flexible layer which pasted conductive foil 
together to both sides of the 2nd insulating layer 21 (drawing 5 (e)). Here, a 
double-sided copper- clad polyimide film which pasted together electrolytic 
copper foil with a thickness of about 5 -30 micrometers patterned after the 
wiring layers 13 and 14 to both sides of a polyimide film with a thickness of 
about 25-50 micrometers which is the 2nd insulating layer 22 was prepared. 
The interlayer connection part 33 with a diameter of beer of about about 20-30 
micrometers is allocated by this double- sided copper-clad polyimide film by 
laser processing, a photo etching process, etc. of patterning of copper foil used 
as the wiring layers 13 and 14 is good so that it may pattern, for example by 
the same method as the above-mentioned, such as a photo etching process. 
Here, a wiring rule of the wiring layers 13 and 14 formed a pattern which has 
last shipment-30 / 30-micrometer wiring rule so that it could respond, for 
example to loading of a semiconductor device with a high degree of location. A 
path of the beer lands 13a and 14a was formed in about 100 micrometers - 200 
micrometers. Although a polyimide film was used as the 2nd insulating layer 
22 here, it may be made to use other insulating resin films, such as a polyester 
system and a PTFE system, besides this. 

[0127] And by processing with alkali the 2nd field of the 2nd insulating layer 



22 in which the wiring layers 13 and 14 were formed, i.e., the field of the side 
in which the wiring layer 14 was formed, the surface phase was reformed and 
wettability was raised. Here, the wettability of one field of the 2nd insulating 
layer 22 was raised by processing about 30 second with the abbreviation 
10wt% solution of NaOH. 

[0128]The flexible base of this invention can improve adhesion with the 
prepreg which, for example, made base materials, such as glass fabrics, 
impregnate BT resin, glass epoxy, epoxy denaturation polyimide, etc. by 
adopting such composition. 

[0129]Then, the layered product of the 1st insulating layer 21 and the 3rd 
insulating layer 23 and the 2nd insulating layer 22 are arranged so that the 
beer land 14a allocated in the 2nd field of the 2nd insulating layer 22 and the 
beer land 11a allocated in the 1st field of the 1st insulating layer 21 may 
counter. Therefore, the beer land 14a counters with the head in which the 
conductive pillar allocated on the beer land 11a carried out plastic 
transformation, and is arranged. 

[0130]And it pressurizes, putting these layered products with the press board 
47, and heating them via the cushioning material 46, from the outside of the 
wiring layer 12 and the wiring layer 13 ( drawing 5 (f)). The 3rd insulating 
layer 23 hardens and carries out a cure, and changes with heating and 
application of pressure to a C stage. At this time, the conductive pillar 31 of 
the approximately conical shape allocated on the beer land 11a is connected, 
carrying out plastic transformation further with the 2nd beer land 14a that 
counters. 

[013l]Here as the corrosion plate 46 used in the case of a press, for example, 
dimensional changes, such as a stainless plate and a brass plate, a metal plate 
with little modification, a polyimide resin board (sheet), and 
polytetrafluoroethylene -■ a resin sheet (resin sheet) - it is preferred to use a 
dimensional change, a heat-resistant-resin board with little modification, etc. 
[0132]The multilayer composite wiring board of four layers which has beer 
connection of a large number according [ each wiring layer ] to a conductive 
pillar by the above processes was formed. Then, it may be made to perform 
surface-finish processing of solder resist processing, component masking 
processing and gold plate, solder coating, etc. if needed. 

[0133]The connection resistance of the wiring circuit of the composite wiring 
board of this invention which manufactured in this way was about 5mohm in 
the flexible part, and was about lOmohm in the rigid part. When this 
connection resistance was equivalent to resistance when all the conductive 
pillars were connected in series via the wiring which consists of copper foil and 
the pattern resistance of copper foil was taken into consideration, the average 
of the connection resistance value per conductive pillar was about lmohm. The 
inductances of a conductive pillar are about 0.001 nH(s), and are what of 
inductance abbreviation 0.03nH of general IVH is very as low as 30 about II. 
The connection resistance of a conductive pillar and the pattern resistance of 
copper foil had little variation. When a stub is furthermore lost, the signal 



delay in a high frequency region and a loss can decrease substantially. 
[0134]When this composite wiring board was cut at the flat surface parallel to 
the shaft orientations of a conductive pillar and the state of the interlayer 
connection part was observed, it connected densely and the jointing condition 
of the conductive pillar 31, the beer land 11a, and the beer land 14a was also 
good. 

[0135]The stress applied to a beer land in the case of junction is mainly eased 
by the plastic deformation of a conductive pillar. Therefore, it is hard to 
damage the wiring circuit containing a beer land, and a reliable interlayer 
connection can be established. Since the interlayer connection by a through 
hole can be controlled to necessary minimum, it can respond to high density 
assembly. 

[01 36] According to the manufacturing method of the multilayer 
interconnection board of this invention, maintaining the high productivity of 
the manufacturing method of a multilayer interconnection board using a 
conductive pillar, especially, generating of the faulty connection of the 
interlayer connection of wiring density can be controlled, and productivity can 
be improved further. 

[01 3 7] Although the example which formed the conductive pillar 32 on the beer 
land 11a, and carried out the interlayer connection was shown, it may be made 
to form the conductive pillar 32 for example, on the beer land 12a here. In this 
case, it may be made to laminate the 3rd insulating layer 23 of a semi cure 
state to the field which formed the conductive pillar 32 of the 2nd insulating 
layer 22 first. It may be made to allocate in both beer land 11a beer lands 12a. 
In this case, it may be made to perform the joining process of the conductive 
pillar 32, and the penetration process of the 3rd insulating layer by the 
conductive pillar 32 simultaneously. 

[01 38] (Embodiment 5) Here, the reforming method of a plane of composition 
with the 3rd insulating layer 23 of the 2nd insulating layer 22 is explained. 
[0139]In the composite wiring board of this invention explained by 
Embodiment 4, by processing with alkali the field of the side in which it 
formed, the 2nd field 14, i.e., wiring layer, of the insulating layer 22 in which 
the wiring layers 13 and 14 were formed, the surface phase 22a was reformed 
and wettability was raised. [ 2nd ] 

[0140]Here, the wettability of one field of the 2nd insulating layer 22 is raised 
by processing about 30 second with the abbreviation 10wt% solution of NaOH. 
[014l] Drawing 7 is a figure for explaining the example of the situation of the 
surface 22a of the 2nd insulating layer by which refining was carried out. 
Drawing 7 (a) is a figure which expands the situation of the surface 22a by 
which refining was carried out, and is shown typically, and drawing 7 (b) and 
drawing 7 (c) are the figures showing typically the degree of angle of contact of 
the waterdrop to the surface 22a of the 2nd insulating layer 22 before and 
behind a reforming process. Drawing 7 (a) is the example which processed 
physically the surface 22a of the 2nd insulating layer 22, for example by 
blasting etc., and formed uneven shape in the surface. In this case, for 



example, the minute uneven shape of several microns - the submicron order of 
the grade observed by SEM was formed in the surface 22a of the 2nd 
insulating layer 22, and was. 

[0142]On the other hand, it was a very detailed thing by which the unevenness 
of which surface 22a formation is done is actually observed also by a SEM 
image by neither alkali treatment nor plasma ashing. However, the wettability 
was improving notably so that it might explain below, and the free energy of 
the surface was large. It was found out by the surface 22a of the 2nd 
insulating layer 22 after alkali treatment that the trap of the slight Ca ion is 
carried out. Before and after this reforming treatment, the wettability over 
water was improving notably so that drawing 7 (b) and drawing 7 (c) might 
also show. Although the angle of contact theta of the waterdrop before 
processing was smaller than 60 degrees (drawing 7 (b)X after processing, the 
angle of contact theta was larger than about 120 degrees (drawing 7 (c)). 
Refining of the surface is carried out and this means that the free energy 
increased. 

[0143]The place which manufactured the composite wiring board of this 
invention using the 2nd insulating layer 23 of the state of drawing 7 (b) with 
the method explained by drawing 4 and drawing 5 . and the same 
manufacturing method, The bonding strength of the 2nd insulating layer 22 
and the 3rd insulating layer 23 was not fully obtained, but when the heat test 
which impresses heat load periodically was done, defects, such as exfoliation 
and bulging, were found out by this interface. Such a defect was not found out 
in the 2nd insulating layer 23 of the state of drawing 7 (c). The flexible base of 
this invention can improve adhesion with the prepreg which, for example, 
made base materials, such as glass fabrics, impregnate BT resin, glass epoxy, 
epoxy denaturation polyimide, etc. by adopting such composition. 
[0144]It may be made to perform refining of a plane of composition with the 
3rd insulating layer 23 of the 2nd insulating layer 22 with dry techniques, 
such as not only alkali treatment but plasma ashing, corona discharge, etc. 
which are wet techniques. 

[0145]Inventors laid so that the 2nd field might expose the 2nd insulating 
layer 22 that allocated the wiring layers 13 and 14 in one side of an electrode 
in a chamber which allocated an exhaust system and one pair of parallel plate 
electrodes, they decompressed inside of a chamber, impressed high frequency 
to an electrode, and generated plasma to inter-electrode, there is much 
wettability of the surface of the 2nd insulating layer 22 by plasma - - (ing), an 
angle of contact of waterdrop became larger than 120 degrees. Especially this 
technique was effective also when using insulating resin film material of a 
PTFE (polytetrafluoroethylene) system as the 2nd insulating layer 23. 
[0146](Embodiment 6) Drawing 8 is a figure showing an example of structure 
of a flexible base of this invention roughly. 
[0147]This flexible base 61 is provided with the following. 
For example, the insulating layer 62 which consists of a polyimide system 
resin film, a polyester system resin film, a PTFE (polytetrafluoroethylene) 



system resin film, etc. 

The wiring layers 63 and 64 allocated in both sides of this insulating layer. 
And at least one field of this insulating layer 62 has the reforming layer 62a by 
which refining was carried out so that the degree of angle of contact to that 
waterdrop might be not less than about 120 degrees (refer to drawing 7) . 
[0148] Although the interlayer connection of the wiring layer 63 and the wiring 
layer 64 is carried out to the beer lands 63a and 64a formed as some circuit 
patterns here with the beer 65 which filled up laser beer with conductive 
paste, It may be made to carry out an interlayer connection using through hole 
connection, and may be made to carry out an interlayer connection using 
photograph beer. 

[0149] Such a reforming layer 62a can be formed by processing and plasma 
ashing with alkali which was mentioned above, for example. Here, the 
wettability of one field 62a of the insulating layer 62 is raised by processing 
about 30 second with the abbreviation 10wt% solution of NaOH. 
[0150] When laminating the flexible base of this invention which has such a 
reforming layer, for example with the rigid insulating layer using other 
flexible insulating layers and BT resin, glass epoxy, epoxy denaturation 
polyimide, etc., it can improve the bonding strength. Therefore, when 
multilayering a flexible base, or laminating with a rigid substrate as 
mentioned above again and manufacturing a composite wiring board, 
sufficient bonding strength can be obtained. For this reason, a reliable wiring 
board with high tolerance can be formed in heat load, mechanical load, etc. 
[0151](Embodiment 7) Drawing 15 is a figure showing roughly the example of 
the structure of the composite wiring board of this invention. 
[0152]This composite wiring board 10 is a multilayer interconnection board 
with the wiring layer of four layers of the wiring layers 11, 12, 13, and 14. It is 
insulated by the 1st rigid insulating layer 21 between the wiring layer 11 and 
the wiring layer 12, is insulated by the 2nd FUREKIBURU insulating layer 22 
between the wiring layer 13 and the wiring layer 14, and is insulated by the 
3rd insulating layer 23 more nearly rigid than the 2nd insulating layer 
between the wiring layer 11 and the wiring layer 14. The wiring layers 11, 12, 
13, and 14 have the lands 11a, 12a, 13a, and 14a as a part of the circuit 
pattern. 

[0153]The wiring layers 11, 12, 13, and 14 pattern conductive metal foil, such 
as copper foil, for example, and are formed. As for the prepreg to which the 1st 
insulating layer 21 made glass fabrics impregnate BT resin, the 2nd insulating 
layer 22 is constituted for the 3rd insulating layer by the polyimide film by the 
prepreg which made glass fabrics impregnate epoxy denaturation polyimide, 
respectively. That is, the 1st insulating layer 21 and 3rd insulating layer 23 
comprise rigid material, and the 2nd insulating layer 22 comprises flexible 
material. 

[0154]Thus, the wiring layers 11 and 12 allocated in both sides of the 1st 
insulating layer 21 with a rigid composite wiring board of this invention, The 
wiring layers 13 and 14 allocated in both sides of the 2nd flexible insulating 



layer 22 are connected electrically and mechanically by the conductive pillar 
32 which carries out the interlayer connection of the 3rd insulating layer 23 
and the 1st beer land 1 la, and the 2nd beer land 14a. That is, the 3rd 
insulating layer 23 and conductive pillar 32 are functioning as an interface 
means for connecting a rigid part and a flexible part. Namely, into the portion 
which adopts the same composition as a flexible base as a fine wiring layer 
with a severer rule of last shipment (Line/Space: wiring width/wiring interval) 
and in which this flexible base is carried, as the same composition as a rigid 
substrate, The interlayer connection by the 3rd insulating layer and 
conductive pillar 32 constitutes these interfaces. And the 1st beer land 11a 
allocated in the 3rd insulating-layer 23 side by the convex shape from the 1st 
insulating layer 21 in the interface between a rigid substrate and a flexible 
substrate in the composite wiring board of this invention, The 2nd beer land 
14a allocated in the 3rd insulating-layer 23 side by the convex shape and the 
conductive pillar 32 which connects these constitute from the 2nd insulating 
layer 22. The height of the conductive pillar 32 can be made small by 
allocating the 1st beer land 11a and the 2nd beer land 14a in a convex shape. 
Therefore, periphery cotton can make small the path of the conductive pillar 
32 which has approximately single hyperboloid form, for example, and wiring 
density can be improved. Although such a conductive pillar can be formed in 
up to a beer land by screen -stenciling multiple times etc., for example, in order 
for the ratio of height to a path to form the conductive large pillar 32, it needs 
to increase printing frequency. Since the height of a conductive pillar is lower 
made in the wiring board of this invention, the number of times of printing 
which formation of the conductive pillar 32 takes decreases, and productivity 
can be improved greatly. 

[0155] (Embodiment 8) Drawing 16 is a figure showing roughly the example of 
the structure of the composite wiring board of this invention. This example 
explains the composite wiring board which multilayered two or more flexible 
wiring boards by the insulating resin layer and the conductive pillar. 
[0156]This composite wiring board 100 is connected electrically and 
mechanically by the 3rd insulating resin layer 103 like an insulating layer and 
conductive pillar 107 that mentioned above the flexible base of two sheets 
using flexible insulating materials, such as a polyimide film, as the insulating 
layers 101 and 102, for example. 

[0157]The wiring layer 106 containing the 1st beer land 106a is formed in the 
1st field of the insulating layer 101, and the wiring layer 106w containing the 
2nd beer land 106b is allocated in the 2nd field. The wiring layer 104 
containing the 1st beer land 104a is formed in the 1st field of the insulating 
layer 102, and the wiring layer 104w containing the 2nd beer land 104b is 
allocated in the 2nd field. 

[0158]Between the 1st beer land 106a of the insulating layer 101, and the 2nd 
beer land 106b, between the 1st beer land 104a of the insulating layer 102, 
and the 2nd beer land 104b " reaching - the hole formed of laser radiation or 
a photo etching process was filled up with the conductive substance 105 with 



printing and plating sugar of conductive paste, and the interlayer connection 
is established. 

[0159]And although it is connected electrically and mechanically by the 
insulating resin layer 103 and the conductive pillar 107 and these two flexible 
bases are, In the composite wiring board of this invention, the 1st beer land 
106a allocated in the 1st field of the insulating layer 101 and the beer land 
104b allocated in the 2nd field of the insulating layer 102 are both projected 
and allocated in the insulating resin layer 103 side by the convex shape. By 
adopting such composition, both connecting faces of the 1st beer land 106a and 
the 2nd beer land 104b, and the conductive pillar 107 have projected to the 
insulating resin layer side, As compared with the case of the 1st beer land 
106a or the 2nd beer land 104b where either has not projected to a convex 
shape at least at the insulating resin layer 103 side, the height of the 
conductive pillar 107 can be reduced more. Therefore, the path of the 
conductive pillar 107 can be made thinner, and reliability of connection can be 
made higher if it is the path same again. Since especially the path of the 
conductive pillar 107 can be made thin, the allocation density of the conductive 
pillar 107 can be raised more, and a wiring board suitable for high density 
assembly with more detailed last shipment can be realized. Thus, in the 
composition which connects flexible bases by the insulating resin layer and a 
conductive pillar, multilayering can be attained easily, employing efficiently 
the feature of the flexible base that it can respond to detailed last shipment. 
Since an insulating material with small specific inductive capacity, such as 
polyimide and Teflon, can be used as the insulating layers 101 and 102, the 
allocation density of a contact button is high and high-speed operation can 
respond to the wiring board etc. in which a required semiconductor device is 
carried suitably. 

[0160]Since height of the conductive pillar 107 can be made lower, printing 
frequency in a case of repeating screen-stencil, for example and forming the 
conductive pillar 107, etc. can be reduced. Therefore, the productivity of wiring 
board manufacture which used the conductive pillar 107 for an interlayer 
connection can be improved. 

[0161] Although an above-mentioned example explained taking the case of 
composition which multilayers a rigid substrate and a flexible base, and 
composition which multilayers a flexible base and a flexible base, what kind of 
things may two or more substrates connected by an insulating resin layer and 
conductive pillar be in a wiring board of this invention? For example, it may be 
made to combine rigid substrates (, a ceramic substrate, etc.). 
[0162](Embodiment 9) Drawing 17 is a figure showing an example of 
composition of a semiconductor device of this invention roughly, and shows 
composition of a semiconductor package which carries the semiconductor 
device 110 by flip chip bonding which used the conductive bump 111 on the 
composite wiring board 100 of this invention illustrated to drawing 16 . The 
beer land 104a allocated in the 1st field of the insulating layer 102 and the 
contact button 1 10a allocated in a mounting surface of the semiconductor 



device 110 are connected by the conductive bump 111a who consists of solder, 
gold, etc. 

[0163]Since the path of the conductive pillar 107 can be made thin in the 
composite wiring board of this invention, the allocation density of the 
conductive pillar 107 can be raised more, for example, the detailed wiring 
board of last shipment like a semiconductor device with a high degree of 
location can be realized. Since an insulating material with small specific 
inductive capacity, such as polyimide and Teflon, can be used as the insulating 
layers 101 and 102, the allocation density of a contact button is high and high- 
speed operation can respond to the wiring board etc. in which a required 
semiconductor device is carried suitably. 

[0164] (Embodiment 10) Drawing 18 is a figure for explaining the example of 
the manufacturing method of the composite wiring board of this invention. The 
rigid wiring board of two sheets which formed the interlayer connection by 
PTH here. The example multilayered by the insulating resin layer and a 
conductive pillar is explained. 

[0165]First, as [ wiring boards /, such as a double- sided copper-clad sheet, / 201 
and 202 ] usual, with hole dawn and plating, PTH201h and 202 h are formed, 
a conductor layer is patterned, and circuit formation is performed ( drawing 18 
(a)). It may be made to fill up a through holes [ 201h and 202h ] inside with a 
conductive substance at this time, and may be made to be filled up with 
insulating resin. It may be neglected with a void. However, it is more desirable 
to close PTH, when allocating the conductive pillar 107 on PTH201h or 202h. 
[0166] Although the wiring boards 201 and 202 explain here the example which 
used the double -sided copper-clad sheet, of course, these wiring boards may be 
multilayers (three or more layers), respectively, and may be flexible wiring 
boards, the portion in the state where it has double- sided patterned may be 
sufficient as whose circuit pattern of the wiring boards 201 and 202 and which 
carries out and will be an internal layer in the future -- it is easy to be natural. 
[0167]The surface treatment of the circuit pattern of the wiring boards 201 
and 202 prepared as mentioned above after this is performed. Even if the 
processing here can consider melanism reduction processing, CZ processing by 
a mEq company, alkali treatment, pickling treatment, etc. and it carries it out 
combining these, it is easy to be natural [ the processing ]. 
[0168]Next, the conductive pillar 107 of approximately conical shape is formed 
by screen- stencil etc. on the beer land 203 which are some predetermined 
circuit patterns of wiring board 201 . And the prepreg 103 is made to weld all 
over the field which allocated the conductive pillar 107, and the prepreg 103 is 
made to penetrate a conductive pillar. The construction material of the prepreg 
used here can consider FR-4, high TgFR-4, BT resin, PPE or various adhesive 
bonding sheets, a heat depopulated nature (plastic) film, etc., for example. In 
order to obtain sufficient bonding strength to the both sides of especially a 
flexible base and the usual resin substrate, it is preferred to use epoxy 
conversion polyimide. The head of the conductive pillar 107 which has the 
approximately conical shape exposed from the prepreg 103 is pressed in the 



shaft orientations of the conductive pillar 107, and plastic deformation is 
carried out (drawing 18 (b)). 

[0169]Then, alignment is carried out, another wiring board 202 is set up, and 
laminate integration is carried out with application of pressure and heating. 
When circuit formation of both sides of both the wiring boards at this time is 
carried out, it is preferred to insert what is called a cushioning material 
between the press boards for lamination for the purpose of protecting the 
circuit which will be an outer layer in the future. Plastic deformation of the 
conductive pillar 107 is further carried out by this heating and application of 
pressure, and it electrically connects with the beer land 204. The prepreg 103 
of a semi cure state hardens and becomes a rigid C stage. 

[0170]What is necessary is just to pattern a circuit with a conventional method 
next, when the circuit used as an outer layer is not formed. 
[017l]The composite wiring board of this invention is completed by 
furthermore giving solder resist processing, component marking work, and 
conductor surface finishing (gilding, solder coating) if needed. Although the 
above-mentioned example explained the example which combined the wiring 
board of two sheets, it may be made to attain multilayering further by the 
insulating resin layer 103 and the conductive pillar 107. 

[01 72] As section structure after completing the above multilayering, When the 
thickness (the maximum portion of the thickness of the insulating layer 103) 
between the insulating layers between the wiring boards 201 and 202 of two 
sheets sets to about 10 micrometers thickness of the conductor layer 
containing about 50-80 micrometers and the beer lands 203 and 204, the gap 
of the beer land 203 and the beer land 204 is set to about 30-60 micrometers. 
The result height of the conductive pillar 107 at this time is also set to about 
30-60 micrometers, and becomes low compared with the former. In this case, 
the path of the conductive pillar 107 can be set as about 100 micrometers - 
about 300 micrometers, and it can respond to high density assembly. 
[0173] (Embodiment 11) Drawing 19 and drawing 20 are the figures showing 
roughly the example of the composition of the composite wiring board of this 
invention. This composite wiring board 300 is allocated in some fields (the 1st 
field) of the flexible wiring board 301 in [ the rigid layer 302 ] one. 
[0174]The flexible wiring board 301 and the rigid layer 302 are connected 
electrically and mechanically via the insulating resin layer 302i and the 
conductive pillars 107, such as hardened prepreg. 

[0175]That is, the interlayer connection of the beer land 311a allocated in the 
1st field of the flexible insulating layer 30 li and the beer land 312a of the rigid 
layer 302 is carried out by the conductive pillar 107. On the other hand, like , 
the mutual interlayer connection of the wiring layers 311w and 313w of both 
sides of the flexible wiring board 301 filled up with or plated the conductive 
substance to laser radiation and 301 h of holes formed by the photo etching 
process, and is established to them. 

[0176] Although the field which allocates the rigid insulating resin layer 302i is 
made into two places, the number of them may be one, and it may be made to 



allocate it in three more or more places in this example. 

[0177]By adopting such composition, flexibility can be given only to some fields 
of a wiring board, or hardness can be given only to some fields. And in the 
wiring board of this invention, since the conductive pillar 107 is performing 
the interlayer connection through the insulating resin layer 302i, it can 
respond also to high wiring density. What is necessary is just to allocate a beer 
land in a convex shape so that the height of the conductive pillar 107 may 
become smaller than the thickness of an insulating resin layer as mentioned 
above also at this time. The composite wiring board of this invention which 
has such composition can be especially used conveniently, for example as a 
wiring board of an electronic device like a cellular phone and a portable VTR 
and note type personal computer by which high packaging density is called for 
by making portable information machines and equipment into the start in 
some numbers. 
[0178] 

[Effect of the Invention]As explained above, according to this invention, in the 
composite wiring board multilayered combining two or more wiring boards of a 
different kind or of the same kind, wiring density can be made high, 
connection reliability can be improved, and productivity can also improve 
further. According to the composite wiring board of this invention, two or more 
flexible can be multilayered for high productivity by the insulating resin layer 
and a conductive pillar. 

[0179]The productivity can be improved while improving the reliability of 
mechanical connections and an electrical link by carrying out the interlayer 
connection of a rigid layer and the flexible layer which can form a more 
detailed circuit pattern using a conductive pillar according to the composite 
wiring board of this invention. The allocation density of an interlayer 
connection can be improved by adopting a conductive pillar as the electric 
connection between a rigid layer and a flexible layer. A rigid layer is [ the 
flexible layer which has a detailed circuit pattern for this to carry a 
semiconductor device with a high degree of location ] connectable with high 
reliability. The bonding strength of a rigid insulating layer and a flexible 
insulating layer can be improved, and the reliability over the thermal load and 
mechanical load of a composite wiring board can be improved greatly. 
[0180]According to the semiconductor device of this invention, a semiconductor 
device with a high degree of location and high allocation density of a contact 
button can be carried, and a small and thin semiconductor device can be 
obtained. According to this invention, while carrying a semiconductor device 
with a high degree of location, a semiconductor device with high connection 
reliability with a mother board can be provided. 

[0181] According to this invention, a flexible wiring board suitable for 
multilayering is provided, but it can do, and a flexible wiring board with high 
bonding strength with a rigid wiring board and other flexible bases can be 
provided especially. 

[0182] According to this invention, especially a rigid wiring board and a flexible 



wiring board are electrically and mechanically connectable with high 
reliability. The bonding strength of a flexible base and a rigid substrate can be 
improved. 

[Brief Description of the Drawings] 

[Drawing l] The sectional view showing the structure of the composite wiring 
board of this invention roughly. 

[Drawing 2] The sectional view showing roughly another example of the 
structure of the composite wiring board of this invention. 
[Drawing 3] The figure showing the example of the structure of the 
semiconductor package of this invention roughly. 

[Drawing 4] The figure for explaining the example of the manufacturing 
method of the composite wiring board of this invention. 
[Drawing 5] The figure for explaining the example of the manufacturing 
method of the composite wiring board of this invention (continuation of 
drawing 4) . 

[Drawing 6] The figure for explaining signs that a conductive pillar is formed 
by screen- stencil. 

[Drawing 7] The figure for explaining the situation of the surface of the 2nd 
insulating layer by which refining was carried out. 

[Drawing 8] The figure showing the example of the structure of the flexible 
base of this invention roughly. 

[Drawing 9] The figure showing the example of the structure of the 
semiconductor package of this invention roughly. 

[Drawing 10] The sectional view showing the example of the structure of a 
build-up board roughly. 

[Drawing ll] The sectional view showing the example of the structure of a film 
laminate board roughly. 

[Drawing 12] The sectional view showing the example of the structure of a film 
laminate board roughly. 

[Drawing 13] The figure for explaining the manufacturing method of the 
conventional multilayer flexible base. 

[Drawing 14] The figure for explaining the manufacturing method of the 
conventional multilayer flexible base. 

[Drawing 15] The figure showing roughly the example of the structure of the 
composite wiring board of this invention. 

[Drawing 16] The figure showing roughly the example of the structure of the 
composite wiring board of this invention. 

[Drawing 17] The figure showing the example of the composition of the 
semiconductor device of this invention roughly. 

[Drawing 18] The figure for explaining the example of the manufacturing 
method of the composite wiring board of this invention. 

[Drawing 19] The figure showing roughly the example of the composition of the 
composite wiring board of this invention. 

[Drawing 20] The figure showing roughly the example of the composition of the 
composite wiring board of this invention. 



[Explanations of letters or numerals] 

11, 12, 13, 14, 15, 16 Wiring layer 

11a, 12a, 13a, 14a, 15a, 16a Beer land 

21. 21a, 21b, 21c The 1st insulating layer 

22 The 2nd insulating layer 

22a The surface by which refining was carried out 

23 The 3rd insulating layer 

31, 32 Conductive pillar 

33 Beer 

33b Through hole 

41 Semiconductor device 

42 Connection pad 

43 Conductive bump 

44 Solder ball 

45 Solder resist 

46 Cushioning material 

47 Press board 

51 Pit 

52 Mask 

53 Conductive paste 

54 Squeegee 

61 Flexible base 

62 Insulation film 

62a The surface by which refining was carried out 

63, 64 Wiring layer 

65 Beer 

101 Rigid part 

102 Flexible part 

103 Interface part 
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V 7 7^ 7 TSEKfc <fc D £*£ftT c t t * 

umm iji5ii^2 2 o^-f n*^ie«o^j»tt 

imxm 2 4 ] Kties 1 mmmmmmn t , 11 
a©«ssi t § £i i> ->* 7 K»KTf * 5 c t m 
mttmmmz iimm&z 3©^-rn^^ia«© 

[is^s 2 5 ] tuiBH 1 ©gfi©*Ba©E«ia, tu 
Eiesi^mt s ± 5 1 Etas n fcsrait ^ 5 -t «t 
d ffnsft^ nr^s <: t mm 1 1 znm 2 4 ee 

«©¥*{*2ISo 

CUM 2 6 ] t(iHB7 l/**7;l^ttlS»©EIMi 



(3) RBB¥ 1 1 -5 4 9 2 7 

4 

&z>ctm®ttmmm mmmmzsm-t 
mxm 2 7 ] im 1 ©a«©t5f b^ 2 ©at a«t 

IBS 1 ©SS©iufBI5 1 OifiKSilSnfefflES 1 ©t: 

ceia* n, c ona5S«*?±t ti^tg^-;i/^E^ 
10 i,«2 8] %\<mt%z<imti&itz74fr 

©ESI t , MfB^ 2 ©ffitEfa^nfeS 2 ©ESI t 

zmu 

mum 1 ©StS(titfctulB^tt«S§l©Sffi©gEi3 
x*;I/^-tt, ISEffi 2 ©ffitcBtB LfctuE^iSMI 
l©gB©i*x^;l/^-cJ: t) fe/hS^il fcSWtfcf 
§7b+'>7;VSfc 

[§«*s 2 9 ] Mian 2 omtoamcm zmmnm 
m6o° £*)^^z.tmmt?umm sc 

20 !Bl©7l/*^7;I/S«o 

[»*«3 0] Hl©ffi{c^l©H'77>FA^t 
EBSftfeS 1 ©S«©buIB^ 1 ©If 77> F±K»« 

tte^-^E^tsxst, 

lf77yKftWtS7U^>7;l/4S2<D»fit*, tu 
E^l©tr77>FfcfuES2©If77>Ft^-b5+ 

30 yyvm%?%£o\mm\mwLtmmi2<om 
mm3ii ai©iitai©ir77yK*t-r« 

U '>*7 Fft^ 1 ©Sfi©Bui5S 1 ©e7^y F±K*n 

57b*i/7;bft^2©S«t^ luEI51©e77y 
F i: tuES 2 © tf 7 7 > F t j^-b 5 *a 7«l©ffiig'l4 

40 msmnn v y-nmmmi&m. t rtuEsi 2 © tr 7 

7 y F t&n~f%>£ 0 KfflE£ l ©Sfifcfl3IE35 2 ©S 

mm3 2i %\cDmic%iw77yh'*%t?> 

V *Jy FftH 1 ©Sfi©|fllSS 1 ©H~77> F±CBSR 
mW&ltZ% 1 ©««14tf7-^|jSc1-§X@t, 
I9G£ l ©S4fi©?g l ©ffitc, ME^ l ©a*«t^7- 

50 mmmmmmt? mthL mt s mm-&. tr 7 -©ggp 



5 

M!Bm©««i:, mzcom^mzoEr^yY^t 
&7Ws7Mn2<DmLt%* mm\ ©*itftt° 
y-vmm t tM z<D\?7?yYt mfot % ± a t 

EBTSIfSi:, 

im i (omm^y-mmmmMLzmumz 

<D\£7?yYt EfufBii l ©«* £ m IBS 

3££E8S«©ll!i§m 

[ll*S3 3] si office loer^yK^Wfs 
'j ->*7 H4» i ©a«©fufBSg i ©tfj^y H±tep3 

3 2 ©fflfcfg 2 © l£77 > K*#f « 7 Uri'TVl/ftS 
2 ©*4S©it3fBH 2©k77V F±CI&P3«Ug«*#t 

fM 1 ©»£©S 1 ©1 t itulES 2 ©Sffit©S 2 ©ffl 
fc*. Wffi\<»\Z77yYtWm20>t7yyYt 

tft^**7m<DmmmszftLTmt%£o 

bubESS 1 £Da»Sttk^-tt0aES2©j»ttttlf 
*^HKESLT«f^1-5 «fc a fcflflBS 1 ©S&kltufEII 

S££ES»te©§S!jt£&, 

3 4 ] m an 2 oats^ButBS i ©s« 

I^EIItSWK, fufBJg2©gfe-© t jyfS35 2©ffl^ lu 
IBS l ©fflg©MfBS l ©ffik©&£&Stf|p]±-rsJ: 

m>am 3 5 ] ms&mzxmt, mm z ©g« 

©MtBS 2 ©ffi£7/]/£ U jJESf « c k \z «k D § 
cfc*««i:*Sill*«3 4£EC©tt£E8£&©S! 

[1M 3 6 ] fMK T SIgtf , ltH2S 2 ©»*fi 
©fM 2 ©ffl£ 77 Xv 7 7 > y f 5 C t It J: 0 ft 

©tiam 

mm 3 7 ] tineas i ©asa* u w 5 k$«h& 

tfxvln'? FS#!M5 K*JB, #'J7i=U>x- 
r;Wfi«HB, fc<fct>"#7Xx#4^2M88ifrSft£$© 

limm 3 8 ] fulfil 2 ©££tt# K^ffiBI, 
* U x^r^ffill, * 'JfF 77Mnxfl/^a 

c t k t § Il^rs 3 0 71MM*a 3 7 ©v *f tvfr 

mm 3 9 ] tmm&mmttx-#*i'$&$ u 



(4) mm 1 1 -5 4 9 2 7 

6 

[0 0 0 1] 

imomtzsmm mwafv y hmsm 

if©E8»«fi:iaU ^cU>/*7 KE8S*fc7U*S' 
7;l/BBISS* k £IB#-&fc-a: fc «-&Efig«K: IBf 3 „ 
[0002] $fe*5Sflttttatt*ffi7Y;l/A±CEI8 
l£ERLfc7l^7;l«ffig{cigU ft£ >J V-y 
10 KE«»lfii:«S*nTfflv^ti57U*'>7;HBIia 
"KfcKN-5. 

[0003] tttmit, 7°vyvmm±fc*m 

[0004] s5ic*»iBtt7'y y hmmmmmfi 
mcmu tftcvi?? Ymmm£7v*z/7mwm 

[0 0 0 5] 

20 K£*©Ktl5] *»<*si?o«afitts-rsts*oT 
?±fcER£ftSS8KWF (^7 F) ©$tit§*U S 

feER*atasoTv^. «*fcf, ^uayft^s 
%z*mm?±<D&>Mntt&m o . 2 M m g^© 

fcf, 1 OmmftSa©iHlft*fCfil OOOfflt© 
[0 0 0 6] Sfc, CCtiftilMWWlS^iflSKSnS 

30 0!l*lf/-hS!PC (^-Vt;V3>lfa-*) , 

pda, 8!i?ff*ii*^©«^sif««igft irc^s-rs 

[0 0 0 7] *»ft^?*^7^r-^kt-r*Ktt, ¥ 
aM**?*E*ga«LI:fi:^*-r5i:i:feC, 

i o o ofigfiostMff&Eflg-rsflte, ^© 

E^tf7f-(±^4 0(imia«^t«»tOlC^ 
40 §o CO,fc5a:flBl4liyf-TEI!l«ftfe«l»l87*, 
E«S«EE»StiftS««?i:»«t5fci6K:tt, E 

isv>»a*^*n, «©7^+->k>'tV ymm 

JfTAB (Tape Automated Bondi 
ng) SffiTttmt5iii:^ffiATffl»-p*5i:^'5 

[o o o 8] ^«ft«?icER^n/cg«? 
EISSRKERSnfcftaWIS^i:*, ^EB^i:©3i 

50 73at$§„ 1 0mmftO^Sf**?±fi: 3 2 



(5) 



Pi 1 - 5 4 9 2 7 



fc, tOfgfttt l 0 2 4<@fc45 0 

[0009] mm^mmisnzmmmm 

lEHP^PI (L i n e/S pace) ff*tl?t$35 0 \i 

[ooio] LCD&oKmzev^mmTtfms. 
znrz¥mm?zmtzrctb<DmmmtLT, z io 

;VK7y7»ft9 0 0 a*VBt^ft-t£fce HI Olitf 
;V F7 7 7^©«E00fl£8EI6Wfc*ttfffiHT** 
5 0 lT;l/K7y7»K«\ U -77 F47'J 7 hESIStS 

901 <Dmmid-Tjy>?zftm^mms9 o 2 

9 0 3 t%tt§iHlgS^T-$5o 
[0 0 11] C<De;l/K7«y^Sfi05^ 7U7FE 
£§SJg9 0 1 (Dm^7Stmit\, n7l©Mffitc 

»i* ftfca&#tt tf;i/ H7 -y 7s t if if nso tr/i/ F7 
7 •fszmist&im&mmicity* f u v 20 

-8854 tc J; D M4MgltA%M£nTfc t> , is 
Z T'\t7* h M7 9 0 4 1 =k D If;]/ FT 7 7jf Qfllffig 

F7 7 fm<DWM.m<Dmmm^o tmc vmf* 

;P-*-;I/9 0 5 4iftfJB/S2ftfct©fefcSo Sfc. 

[0 0 12] SttOSttr 1^1/78, lf/l/F7771£ 
SfiSct §EIS1 9 0 3 OiaS(iOfi/JMB{±jR» 4 0 /t ml 30 
gT'&5 0 S fcttS MIS 9 0 2 ©SffitJ, * n«t t> 

[0 0 13] £;l/K7v7m*/frf5»iittfflII«9 
0 2tffM^nSH'7 (v i a) <DBgt4»8 0/img 

ffiliftffljgff 9 0 2 -T5 1 ±3LfcHfl©f;iW 
£9IPI£4?K E«II**<Lftttfttfa5a^fcV* 40 

[0 0 1 4] if&fc, t/I/KT-y^aSOJPSKitlWfi 

#** 0 e;i/F77 7°sfia, t©«fiis*j:tf^ia 

§fc»K:-|Kfc:tt'>4< fcfcflO. 6mmgg<D@$% 
jMSfct«o e;l/K7yyiOJS*tt, tBNH£*Ull9 
O2tffi3O~5 0(jmia, 0 3tf&l 

0-2 0 /iirilireS!), W&Ltc 1 0 0 OfS^gOS 

Ltzft-oT. t*]H77»l?tiS0. 8 4- 50 



1. 0 2mmgfifcJt«W£^fc©£4oTL3:5 0 
[0 0 1 5] £fc, ^l/F77 7 = S«©-7?©gffitai 

ea#-;u* fe'tf 2 Win? y 7 FtttEtl£ftfc b g a 
(#-;l/yU7F7W) /^fr-s^a*. 
ftBGA^'y5r-^OS*%»<f5fcJ5{i:tt, itu$L 

rc37isfeatr;i/ F777*«^< 

74 < . F7 7 7°S©JMfc Hft£4 5 fc^ 5 B3S 
*<$5„ Sfc. lf;l/F77 7 , l^»<t5fcM5i©i5 

ft^So LfttfoT, £|gK&tf;l/F77 7*l£<DJ?S 
*0. 8mmWTfc*SCfcli^Tttff»THllTS 

5o 

[0 0 1 6] Sfc, iNM*/<y^-5?0^*/hS<-r 

m^mzmfthbo Hfttc, 37«**riE-r«» 

^SUT^5 0 tCStf, E&8«fcF'J;I/4M^ 

[0017] x;l/-*-;l/©rtiJffi(ca, ^l*5t«-f 

ft * 7 m&m L T L S 5 D J: t) a*«fb L /c^«f* 
*?{C;htjS'r5fci6tx;l/-*-;U©EiSlf79 L ^S 

^ -y+4irtc J: DSJBlgP^{crISb/c#«»K(c «fc <0 

[0 0 18] Lf^oTlf;UF777°S«T-^ 
M4 7 f-T?IM»E»*nfe8«l*?*Wt 5 

;l/ F7 7 7g«£/a^S C t fi BIT'S §o 
[0 0 19] K4^545«»tt7W 

ft Lzmmm l /c 7 ^ ;i/ a 5 5 * - vwsxc mm 

1 n Hi 2tt7^;I/A7S*-h»KO«JBOffiJ*«W 
WK^tWiiiHT?*«. *6»tt7-f;l/A9 0 2<o*/a« 



(6) 



ftH¥ 1 1-54927 
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SkbTttBH.aitoffi^sKy-rs Ftf, esig 03 [0027] *m^v>r-y>mmnz>^-$~ 



[0020] lOJ;^j7^M7?*-MI9 0 0 #*S/#£^g£ tfTffl l^/c 7 U > h E8£«tfffl t ^ 

b , 9ooc TWt, # u 5 f & ffoHBUtt 7 -r 9 nr^s, # y w 5 Fo«i»5i«»i±»ia ( 2 5 °o a 

0 2 oaffifi, e;!/ F7 7 7S4& 9 0 0 a<D£o tgffi #T(4tt 8 p p mSST?* 0 » -£;ff7XX;j?*5>©« 
KE«l90 3OMfftHK:J:5iai!!i^BfcA,iIJgjSS »Kfl»Hfil 4-1 7 p pmSfiTfcS. L/c^o 

nrt¥aT**fc«>, ioiwfflfte^aijjsi-stk t, wiacfe^scneoiwswttfti. 7-2. 1 

[0021] BB/^->* iOfMllKfrSfcftlctt, FtftSafS^BB^Hc^ftiS/j^uSckC 
KH/f 9 0 3£» fl*lf, 5~ 10 ftS„ v-»f-ff-KlC&8Lfcft, Hf^©€ffl 

1 8 nmm&tDM&*m^X&mM9 0 3*&l$,tiZ. RSftk^USi&figffctgHLT* mf-;w;:£i; 
klCfcD, E8II/E«F.Sffi«2 5fim/2 5fiing£ SSrtttS BfcrttftfcOkftS. dOi^^Rl*^ 

ct* c fc»rc*;&5o S6t*v\ «Atfffs« 1 at« k, *m$-)imvv j pminm.Kk 0 trs 

o~i 5 l imm&<Dm*m^mmmi&t&zt aot«it***<fiTs-&*i:^5MHs»*«. *fc 

tit), E»§/EStP»2 0 0 /imSfiC ^f*^«y^-^«<St5^«ftjl?f fifiSfifeS 

[0 0 2 2] «S»1t7^;l/A9 0 2©ffitEf2£ftT Ct*S7J^i;T^«1t*fi"FS-&5i:V^SgiiA^ 

;bAtt±«ffl&H'7*-;l/9 0 4»Jc£ft, COlfT [0 0 2 8] COJ:5Klf;l/F77 7lMSTtt, tr^F 

^5 0 jtmO^U-f 5 K7<r;WvMfiS»9 0 2kLT BBHOlSBfflA^'HjiCftSo £fc37tf0X;J/-*-;l/ 

SSfiSffllSSCkfcJ:?), lf7*-;I/9 0 4OS*«5 BHKy^fcli'Jvrs d ttfT°Zfo\ ¥»f* 

O^mgat^tSilt^pItMSo H'7*-;U9 ><y ^r— 7©jf L=fc 5 k, Sim Kp 

0 4 0ft*S6M^<-T*Ett, »*147^;W*9 0 »ce;l/F7«y7*«©«fi!ilSCfev^T j aSft3ilfi%«« 

C0 0 2 33*»O«litt7-f;I/A9 0 2±EE«Sn [0 0 2 9] KfcSfr&ftSWBH^ 

3±E^y*K«t0*l42^5a:5«e*JBlSU C© afflLfcE«gfiT*H\ £lft*>MS<, 3XF^<& 
£iS±tgg!©fc46©8£-#lji£JMLT, ff^Jcd 30 5kt^5liWff&6. Sfc, I6»tt7-f ;I/A<DflbS*Jfi 

o^e*, ^tt7^;i/A^LTffio^stt7^;vA k, z<Dm&mm?%^-x-Ytmwm 

[0 0 2 4] LfrLfcffS C©<fc5ftlFiS&il££ffi«U [0 0 3 0] E«£fc«S«©E«g«*«SL 

0«^ffl¥T-feS^R* (>W F) ©J&jSfcBfBfffrfr So tfcfc ffi&©EHafi (frffifc ZWSl. 

[0 0 2 5] «ft2038e©m>DlcP b/S n£©¥ 7U?. SSSJ*ttLTltaSfe#fcffl»©»K£;!inE 
BB4H*ffl^T»»f5affifcfc6jft £©*§-&£&¥ 40 • ^LT»KWfcHWfcU ftHtf • *o*©W3* 

ffl^mi^^TEf^kg^-rS^t^liL/c^Sl^M 5P TH (Plated Throughhall:* 

[0 0 2 6] #U-f5 Kft£©tt»tt7*;W» l&MMfc^5ttft©Efl%Ktf, PTHSftHEio 

ffi?^E^L^^ft^7^-^vHf-#-F±CH TV^So «6CPTHa4iTC«J:oT«IBft«jnfe'J 

g-rs k, ¥#^^7^-^kvif-#- Kk*««t ~7'7 FftE«s«k 7 u*is7)immMtm&^& 



11 

[0 0 3 1] C©J:5K«ftOiaiia«*aiLT^JI 

fcz'ntso ttst. nwvxm ■ tb^txmimo® 
iwi&vmtcisvx. zn-x-ji^cDx&m < 4 

SttSMST U » n n n =rX h £ff L±tf T L £ 5 fcl^ 3 B3 

[0 0 3 2] £fc, 'J'>'7FWil«i7W^ 
4E«S«4if£a<a*ffi£H*{l:*S«^ 

(iufflS) 42*lRl-*flfPfTa fc, PTH»j± 
±tf 5 KCtf gJlQtt 8IHTg4 oTLI^fA PT 
HfCtk SiFlilOllWlST-f ft MB fc 

[0 0 3 3] Sfctt*©7l/*i/7;V»E0£Jift:H\ 

7*;W>4207U**7;l/ft§fiWBfc, 7^;bAiJ 
fr&UHfJBIiJ, 7*hx<yf-y^lS4H»cJ:t)?L* 

So 

[0 0 3 4] 11 3ttflMJ07U*">7 , ;WaSO^fc 
;l/£4207M^77/I/4«5»S9 1 a, 9 1 MClfg 

mums i a, 9 1 b oaras«g*ff ■5tt«tci±«i^.tf 

U~9%*IS8Lfe9, 7* hxyf-y^T'n-kXftJf 

7Fft£©a»«tt^-7h9 3MILTfc< 0 ftfcl 
»«KW»K*ltit*S»(4 (0fl*lfiegg9 1 b) . 
^l^ffitffi^/^-y 9 2 fcE&LTfc < J: 9 K 

[0 0 3 5] *LTCftS**fi!t*ffifcLT«*»j9 4 

[0 0 3 6] Hi 4ttfl£*07U*->7;WK6o^Wt: 

(4, X;l/-*-;l/©rtSt If 9 6 *;« y *fc J: !> JBj* 
U X;l/-*-;l/OE»S9 5 i:fi*NH!ll;:B£9 7** 
y +4 H tc «t D jgjS L 5o S fc X 
OWKtt, S9 5 a £7X9 5 b fc** y+ftEKJ: D 

[0 0 3 7] ^LTCtl5£ l3M£tLT«SU 1R9 
Jg§tgPfi#9 7 k7X9 5 bfc©Au-S n#il£<fc9 



(7) #r»W 1 1 -5 4 9 2 7 

12 

[0 0 3 8] fcc3tfe:©j:54£&-cH\ SP^SItt© 
ft*OX;h*-^««t^ F 9 3 ftH©««ft 

ft tftUfft 5 -fSStt^fta L X L * a V> 5 RIVS 

flTea45* y *fcfTb4tt*itf46?\ L 

m%tz>mt>\ £7?yY92 a, ES^-yg 

>M5 K7*;I/A42©ffiSS9 1 a, 9 1 b±fClBU 
bfct"75>F9 2 a**&E4S/<*->9 2<DBihlC 

5 fci^HStffcS,, EESftOfl-SSPfcrtlSPOIHIfl 

awa* s ft t* l t mmm 3w;f-f -*M£~f 

0y*tf7U y7^y7ft^£D¥#f*iM 
[0 0 3 9] 

20 KEtfjBftLiSk-rSMD *58EttC0J:34IBI 
H*j|ftt-rSfci6lc4*nfctO-p** 1 , t4b^ * 

zmmmwiZM&tzztzmttZe tit. 

ttmtf 'J '77 KESS&2: 7 l^>7;I/E»SSi:* 
tB*#b€fc1i£W4ES!m 7 U+->7;l/»Rff 3 

L£Si#£fctffcffiftra4Em«©Mm 3£/itt^ 
w#r s 1 1 1 k , mmtcommm%%mm. 

30 SVTR, /-hMrt-Vi-JteVVzi-ZZi&tbtt 

[0040] tttmmmfrnmsmis^* 
mtmtt&fRtzz. tores*. 'm-ufrowm<D¥ 

[0 0 4 1] £fc*ai8tt, &MHtlcmLrz7ls*i'7 
40 ;l/E«Sfi*att-r5 c £%@W£ b, U ity FE 
HS*g^, ffi07l/^->7;l/S^t©g^Moift^7 

[0 0 4 2] * 6K*5SWtt«l*tf U -7y FE^SSii 
7l/*J/7;l/B»fflfii:*ia*^b-a:fe!), 7U^^7 

[0 0 4 3] 

50 5fe«>lc*58Wli«TO«J:54*ia*ll*T^4o tft 



(8) 
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2 mmt. tM i ©s«©futs§i i comtmz® z 
mmmm z mtmmtirdmmmm t , 
mm® i mmmm i osfcflffiMiNffiwiMiE 

g&tHLTERSftfcB 1 ©If 7vV F*WT*S 1 ©E 
ISA £ , MiEfB 2 ©»S©fM 2 ©EKffigEJ&Sttffi 
Sg»iJt^(HLTlB^nfc^2©t'75>H^ttS 
3?2<DE*ISi:, Buf3MSSttffl)ia*aiiLTMieSi 

(DE77yvtm~i%z(D¥7yyvtmmtz>£ f ) io 
csts^ nfc«*a ^ ?- 1 mm l k z. t mm 1 1 

t T U V s 7 K4»K*ffl 1/ *W28 2 ©Sfi k L T 7 y 
*y 7^&»&£ffll^ J: 5 1 LT t J: K S fijfufEfg 

i ©a*£ itmiaa 2 oast lt7 i^s/t^sk 

fu! Efg 2 ©Stgk LTU y* >y FSftfcffl ^ 5 <fc 5 1 bT 

[0 0 4 4] *&b , 5*58W0«£e*3*li, i«ias 

Kfifcl 1 ©EUSft t II 2 OKSlIt ©PI©ttM 

<:oiaitt««fiJi*Jtil-r8J:5EE»Snfeil»«ttlf 
5-CJ:t)«lSUfttO"ff*5o oft), ff?l©Eii8 

»»^t»4tTI#^o 30 
[0 0 4 5] ^LT, *58WOiaBSSC*oT(l, £ 
10E«gfi£Ei3;£ft;fcSl©*f77yFfc, S5 2© 

EJBSftKEfiSftfcS 2 01f Ft HSS t«» 

[0 0 4 6] co,J:5ft«**«ffl-r*ci:C<J:t), SI 
1 ©tf7v y FfeitfS 2 ©If 77> F t WIS If v- 
fc ©$!W if % 5 1 ^MlSfPJj t ^tti LT£ 0 , 

Jf^kJtKLT, »®4tf7-©iSS*«J:!>ffi«*5i: 40 
ktfT*£S„ IfeffoT, *«ttlf7-©g^j;Dffl< 

ffi^feOkfSJikjb^tSo #t3»1i1itf7-©@£ 

<t t) C t J; t) L/S OfflfflfcflSffigHH 

[0047] Sfc««tttf7-©«^%J;Dfg<1-5i: 

k ^T'tsot', Mx. (fx * v -y mmm 5 1 lt« 
«tte5-*«jsii-r5»&a:i?©0]»jisi»*fi«'r5c: 



$PwW 1 1 -5 4 9 2 7 
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[0048] *bw©e«s«?b\ mmmmmtm 

4fc0T?*oTfc±V\, 0!tf.tfUS^F&g« (tfflil 

SfcLTfcJ^U 7 y*y 7;l/&S«if 5 L£S^rt 
5±5KLTtJ:K $?.t'jy*7 F*SK£7U*S/ 

[0049] ttMi7u*i/7jv8tiLE? imm&m 
s Kjffc-et* fci^ 5 7 u*i/7bm<D<imz3ifr l 

g£»©SBIM^ < , iSBIifWo i 5 

[0050] &tt*3mam&BK*ttii. m.\w 
[0051] ZK*m<vm^mmmt, w, 1 ©st 

%Z<Dmt*MLs %l<Dffii£k%2<Dffi®t%tltZ 
7U*y7)l%%>\<Dgmt, Mi® 1 ©S«©tufB^ 
1 ©ffi©M!H^ 1 OH*KERSnfeU S^y Ffcfcittt 

fflisk, tufB^ 1 ©sts©tufB^ 1 mmmmBL 

S^lOEfilfc, BuIBIfe^tt^ll^tTMIESl 
©S«©lflESlolBWi:»«-rs««lcHfi«n, flu 
IBS 1 © If 7 7 y F k w^jffia^ nfcS 2 © H' 7 7 y F 

I0IBS 1 ©If 7^y FkMfE252©lf77y Kt*»« 

1 5 j: 5 cEias ft fc#«tt £7 - k t ^ c t % 

¥fffl.£?Zo * fc *8K oKJ&SSti 7 y^ y 7;l/SS 

§ 0 7y+y7;i/S«©5^uy7 Fftiasitffijiia* 

E»t*1BWtt 1 fimicBS c 2Wi(cffii 
[0 0 5 2] ii©J;-5MfiSt^ffl1-§i:ttJ;D, IB 

fcWSfSct^-ptSo il©kftttu^LfcJ;5 
£ < ft 5 J: 5 fc tr 7 7 y K fcflSE E»t 5 «t 5 1 tft 

tf*^. Sfc*isw©s^E«s«tt, 7v^y7m 
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m-mmmc /y 7u?4 foaitM^^L 

[0053] *fc*^woit^SB!Bsstts mwmt 
2ftfc£2©E««fe*fiM.fcy-7>y KftS i ©*« 

fc, fgl©ffi£S2©ffi££WU iufBSS 1 ©ffitEtS 
2ft£!g3©E£ll^ fuiE!g2©ffifcEtg£fu if 2 

?1U&kZVM5Lt. fM 1 ©S«t©fg l ©ffittufB 

MISS 1 ©S«©S 1 © If 7 5 y K t fM 2 ©S«© 
S2©e77yKt 5 <t 5 K , IS IEffi«ft$SSi 

mmttZo i/c, *^©^sbhs«, si© 
iSics i ot77y KSt-rss i ©E«»*«*.fcy 

i^y F4» 1 ©SSfc. Sl0Sfc»2 0ififc*WU 
iM 2 ©BtS 2 ©h*77> Ffc^fT S£ 4 ©ESS 
*«*fc7W l 5'7Vl<ftS2 0g*fc, U5/*7 F&fS 1 
©S&©H 1 ©ffl ^ 7 l/*i/7fr&% 2 ©S«©gf 2 © 
ffikE»E*«nfe»30«Wli:, US>? KftS 1 ©S 
fiOfg 1 CD t£ 75 > F 7 2 ©S«©fg 

[0 0 5 4] luES3©»SWttU^-y F&ttflt 
[0 0 5 5] Sf;, V FftfS 1 OlIBISOSS 

[0 0 5 6] £fc, 7^3/7^48 2 0S*li«»® 
EH/1 £ £»©«££ t 2 ft fc£l 7 5/7;V 

[0057] sfc, y -77 Ka» i omomotm 

[0 0 5 8] *&E©lt£ElliS8ili, H 1 <DMtmZ 

1 ©EtSfisb^EfSSftfcS 1 ©ffiUSi:. £ 1 ©ffi 
fcg2©fflfc£*rU MfBSI2©ffitcS2©t:75:/F 

£*r-r sji 2 ©emfltfEiasfu itM i ©t&ii £ 

5feRl8ltto*f4S2©«SIi:, l ©«S»1 
©S 1 ©1 £ fufBfg 2 ©*SiUI©S 2 ©ffi tRfifSn 

fc, itM 2 ©^i j: t> t, nj&tt©*s ass 3 ©ffi^ 

Ifc, ME«3®«^SJtffltS«J:5fcEHSl'U M 

zmmit¥y-£zmLrcL.t*m£tz>o 
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[0 0 5 9] B3fBS2©ffi»l^MiES3©ffi»Ht© 

MiiES i ©ffiiis t buhbs 3 vm&janm 
Mzmms $ 2 ©ffiigff ©s 3 ©,^sis £ (D%^m 

aHtSi^fcLTfeiK S/-utu!ES2©,ffiiS^©l 
2 ©ffiOgffifflS ttMEIS 2 ©£»ff ©3! 1 ©ffi©gffi 

[0 0 6 0] £fc, HufBl 1 OffitMOtBKS* tBufB 
83©»SS©liK3i*i:©Mtt, iuIEJg2©|giiS© 
10 fu!B?g 3 ©*68W©«»§l*fc©M«J: 0 fc* 

[0 0 6 1] £fc, MES2©«5igattB5iES3©ft« 

[0 0 6 2] gfc, lK(K3S2©85»l©Ji$S*¥tt, tu 
IBS 1 ©*e«l©J±SI«*fe itfMIH^ 3 ©»8W©Jt 

Tt«k^ 0 cftKJ:!), S2©^SltcEf3t5iB^ 

[0 0 6 3] Sfc, StfBS 1 0«MMitt#U-f 5 
§1, IfXvW^Fl^y^^ K*B, ^'J7x^L/> 

SC>4 < J: fc 1 «r 6 *tf * * ± 5 fc L T fc J: i \ 
[0 0 6 4] St SuIBS 2 ©tf5S«l±* «J >f 5 F£8f 

(PTFE) »«IB!!p645fflO'>4<kfeia^6* 

30 /stsiacuTtiv^ %2<D®mmtLTmnm 

[0 0 6 5] f/c, l«E*l3 0|{S«lttX#*J/att* 
y-l'SFA^SfiSt-rSct^tLTfeiV^ ft*, Sft© 
Sfi%l*i^to-B:Tffi^«*E«S«*«^1-S*SW 
tcafeoTli, 9 1 ©S«i:S2©SS^atyfBS3©^ 

tutc ± o sat set j^ffa-p $ s „ 

[0 0 6 6] *»W©^«*8Wi, m 1 ©ffi^S2© 

ffit*%u iwas i oastEiastu si©t"75> 

40 F%Wf§S 1 ©EIMI*Wta 'J ^7 F4S i ©ss 

F%tt§S 2 ©!B!«E!S2ftft7 ->7;1/*^ 
2©a«i, 'J^7 F&it 1 ©»«©£! l©ffi£ 71^* 
S/7;l/4S 2 ©S*g©S 2 OiBi:fc:aa*Stife«S«l 

, y -7 7 f &s i ©s«©s i © e 7 5 y f 1 7 1/+ 
* 7;i/&ig 2 ©s«©s 2 © e 7 7 > f t mmt z a 

5£ffiEttOT**aLTE8*ftfc»«ttfc:7-i:* 
50 [0 0 6 7] f/t, 7l/^i/7;b4S2©SS©S2© 
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[0 0 6 8] MfB¥#ttlCT£7l^>7>ftfg 
2 OSfiE 7 'J 7 7> 7 -f&m. «t 5 »«* 5 ± 5 K t 

[0 0 6 9] Sfc, U J?y FftJg 1 ©S««ffift©E8 

st, mmmmatz^tzzsvuv 1 ©a 

[0 0 7 0] £fc, U >>'7 FftH 1 ©*K©«»©E« 

«{±, mmzmtzzotmtztirzmmv?- 10 

£«fc&BIH^1-5J:5fc:LTfc<kl/\, 

[0071] $fc, 7u*i/^;i/s^2oasaisa0 
ehw k £»©££! t mmztir&n7 u*i/7>i 

[0 0 7 2] S 6t, US?yHftJBlOS«0»2 0ifi 

Kay ^7 Kfcg i ©as©jg i oiBKESsnfes 1 

© tf 7 7 y F k L ti9Umffi?& 9 u ? k 7 

[0 0 7 3] £fc*£HB©¥m*S!ltt. 20 
><y*-5> (CSP (f7/t^XA^->') ^MC 
M (v^f7^->*i-/W ft£*£tr) ftktilffl 

[0074] *m<D7]si->7mmt, % 1 ©ffik 

^2©ffifc^Wr§7^;VA«©^ft«Hi:, huo'lI 

$ i ©jgcEias ftfcs i ©sunk . mm 2 ©st^ 

EKSftfc3!2©E*i*k£JifiiU SlOffitRttiU 

rcifimmmmmmmmv g ix*/^-^ Mien 

2 ©ffitBtH L/cfMiiMg/i©gffi© g 4x*;l. 
^-.fcDfc'Jv^tkfcftfSk-fSo f4fe5, *»W 30 
©7U*5'7;l<»fitt, £l©ffikSg2©B5fc££f5 

7j)Vi±-mmmii®mmt, mmmicDmicmmzn 
rem 1 oetiff t , ttjieag 2 ©at Elastic 2 ©e 
swkfcjifiiu in ©as fea^2<oBSE*iHLfci(i 
mm&mmommnmzmLrc c t mm t 

[0075] mm%z m<Djmfcmz&mmte 
0° nunc* io^iitai 20 0 tuifcj&js-rsck 

[0 0 7 6] $f»l^E$88«©«l£«, 31 1 40 
©ffitcgl 1 Olf 77> F^fiStEtS^ft^ 1 ©a* 
©WfESIl ©tf77> K±taMttlfv-*Ei2t5I 

8k, tMi©a*k, mzowKmizmmztirz 
%2<D\i77yv*^tz>7]s*is7mmz<Dmmt 
mm 1 (oVTyyvtmmzvvryyYtft 

■fe 5 *a 7««o*eSffiSIBS*^ LTflieat § «fc 9 1 

est 5 xe k , tut a#itt t° 7 -<omwm&m l 

TfulEJg 2 © tf 7 7 > F k 8£* § <t 5 f= M tBfg 1 ©8 
«kitufBlg2©S«k%7UXt3Xg££rf3;:k 
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[0 0 7 7] Sfc*^W©S^E»Sifi©SBa^ffif±, 
W, 1 ©ffifcS l ©tf 77> FfcWTS'J *>*7 F*as l © 
8fi©MlB!g 1 ©£75y F±fc6Ri|iJ£K**ff 5£ 

Sfik, ^2©1Bt®2©kr77>F*ttS7l'*-> 
7;KjSI2©afik£, fMi©tf77yFkinifBlg 
2©H77>Fk^-tr5+a 7«l«ttlll^ 

©l^lftl^LTfuKil 2 ©If 77 V Fk8£tS 
«k 5 C U ^7 Fftfg l ©atS fc 7 7;l/£Jg 2 ©a 

[0 0 7 8] £fe, *8E©«SE8S«©1!BS£8; 
tt, $ 1 ©ffiKH 1 ©^77> F^Wt5Ui/*7 F4S 

1 ©81£©fuiBlg 1 OtTvy F±»P»tt£Wt 
SS5 1 ©#1tttlf 7-%JMT 3Xg£, U ->*7 FftJg 

i ©a«©i i ©ffit, mm i ©*ai4if 7-^«ffi 

S*«»t5XSk, MMIMISfr^KftL^M 

fB*a'tte7-©^*E«tsxet, i»*7 F4» 
i©Sfit, S2©iBta2otr77yK*wr*7i/ 
*i/7;l/4^ 2 ©8«fc£s huIB^ l ©SWtte 5-© 

m®tMB£2<D\£77vvkmtzz i 3K. mat § 
xgk. huib^ i mn&vv-emim&mLx 

mm 2<D\£7yy F k«^-r ««fc 5 1 'J -^7 F4S 1 
©Sfck 7 2 ©atSk^/bxtSlS 

[0 0 7 9] £fc, *f§^©ffi^E$ISS©S^ffi 
tt, ^\mKm\n^7yyY^t^)'J^ Kftffi 

1 ©a«©tulBS l ©td'7^y F±tcBgR»«^t 
SSl©W«1tt!7-%JBiS-r5Xei:s ^2©B(c^ 

2 ©t77 V F%#f57 U*->7;V&!g2 ©S«©bu 

m%2<D\£77yv±mmBm%tz%2<Dm 

14 If 7-«B/S* aiSfc, U ->*7 KftS l ©8«©^ 
lOffiifcs 7U*'>7;VftB2©S«©S2©ffik*, 
KB B^ 1 © If 7 7 > F k Bui BS 2 © U 7 v y F k tf-fe 5 

**7m<DmmmzftiTmt&z? ke» 

tSIgk, tu!B^l©«S'ttlf7-i:tulBS2©*« 
tf 7 - k ^ft^ttg S L T8£T 3 J: 5 £ y 7 F ft 
S l ©a*Sk7l^>7;l/£ai2©»£k£7UXir5 

[0 0 8 0] ifc, 7b^>r;l/ftS2©as*U^y 
F4S l ©SSkWi^ESfSHuE, 7 U*$/7;I>&3! 
2 ©8S©SI 2 ©fflig. U y"7 FftS l ©Sfi©^ l © 

S-r*<k5KLTfeJ:i\ tuI3^«1-§Xg(i, 7U+ 
^7;V4S 2 ©8S©^ 2 ©ffi^7;P* U iJfejf t« «: £ 
lcJ:t)i$«-r5«fc9KLTfe«J:<, Sfe, 7^i/7> 
ft $ 2 ©gfi©jg 2 ©ffi^ 77 XV 7 7 s/ y ft 5 c k 

[0 0 8 l] tftbS*^©^E«8«a, U^'7 
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K43! i oxmmmfc&mtirzmMt. 7v*y 
nmmmis xxsMT^yYzm mm % *«g tr ? - 
st), ^3 oymmts & mrns. 1 £, u s; 7 f 

S (Line/Space: lS£§*g/lEI«fi) 
8©«Jff*SfflU £©7^**7^48 2 ©as**ff 10 

«* sswteay ->'-y Ffts i <owmm®&t I 

[0 0 8 2] *f&l!B©ffiSe*SS«m 8 1 

[0 0 8 3] U v> - 7 Kft£ 1 ©ffiHl t LTi4, $J;i(f 20 
'J 7n If #U x-t;I/x-t /Hr F y®Hft 

w ^ !M 5 k«i, ex v w = fs h y 7 -7 
#W5W, 7 x tf'Jxxr 

ftt\ S/ccn&^^X^nXfttlc^iLfcTW 
1/^4 2®*Wffctt*IEttfc©tf 'J v-££(f § lM^ 
TtSo *6fcmtf7*5?x:/:fz», 7>;l/=fA, X 30 
g£:JA, ^M^l^nA, S/yn-yrfAftgO^rfZ* 

[0084] cn&onttttttflgttm. £js»b*bi 

Mltt^V7 F, &P?©*fl®#iffl*£fctfTfflt,> 

[0 0 8 5] H3©*6S!H\ mtf#y^5 F&WH 
7^/l/A, #'JxxrJWK«B7-nW», fcftvHitfy 
rh57;l/*nif-l/^4HOBiaitS:t-fSft»tttt 40 

[0 0 8 6] Vi?v YEt7ls*is7~)imtmm& 

m<ommtLT\z, in ©*§£§/■£ D&fg 2 ©ieg 

5 Ktfttf «fcv\, WAfcfx#+S/S1t#y>f 5 Fftif© 
[0 0 8 7] y>>7 Fl©E8Sfc7U*i'7;l/»££ 

suit §*aetf mm>^ y?~icmmm 
m*ms. ^m^mm^-x f*x* y ->ep 

ffl%ZlC&*)mi&tZ&*>lCLTt>&\,\ S£, 50 



ft PffW 1 1 -5 4 9 2 7 
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«mg, ^5^1, 7x7~mm, u^>;-b 

H, *yex;l/7;l/3-;W»fll, 7*U/l4«t, if-;l/ 

ISItM, SWIM!!, S/ctiilft^©^^ 

[0 0 8 8] (7-T7-) tLTtt, A 

u, Ag, Cu, ¥ffl, Ni, A-^yftHOffi©?, 
i8«tt? ft 2 £±M Lfe / W v ?-ES££ 5 ^ttSHft 

■tfy, M^v, F;Vxy, yjl^yh^tf, lUffl 
A'yiJX i»-fenv;l/7\ iWpV/W, 7>;l/ 
•bnv;V77-fcr-K 79 L ;l/#/Hf b-;l/7-fef— 
F, 5^;MvW»75 F, S>*?-;l/7-feh75h\ N 

- ^ me d y f y t jsuTffl^si^ttntf 

[00 8 9] 

[5g^©HSS©^«] WTt*^©H»lto^r 

[0090] (Hffi^n D@i &*mmmzmm 

[0 0 9 1 ] c ©8T&E«S* l 0 ttBBISl 11,1 

2 , 13, 1 4 © 4 «©sa^«^w l rz&mmgfirt 
$>% 0 mm 1 1 tmm \ 2 ^©igmy ^7 Fftgs 1 
(ommn 2 1 ^x'omm^n, ®zmm 1 3 tsHm 1 4 

fc©ntt7^7^&$20|6«»2 2fc,fcD*MiS 
n, Efil 1 1 iSEIS! 1 4 fcOHttS 2 ©ffi^SJ: D 
y-7-y Kft^3©»«S2 3K<tt)t6SSnT^5o IB 

Hi 1, 12, 13, 1 4 a, *-©Bes^#-y©- 

»kLT7>K»lla, 12 a, 13 a, 14a^r# 
[00 9 2]E8I1K 12, 13, 14(4, WAtf 
§ 0 S/c, m 1 2 lltBTUi/yZfiyZtu 

xE^as*fe7'y7'i/^i«:«j:o, %2<vmm22\t 

# 'J >T 5 F 7 ^ ;!/ A t i 0 , ^3 ©ffi^l ttxsi?+s/g 
tt* 'J W 5 K**5 X ^ nXE-&aS*ft7'U 7U^(c 

iOf-n^wiiasnT^s. -rft^^, mwmmm 
2 1 tmivrnmrnz 3 tay^ K«fl*^**a* 

n, ffi2 0»«l2 2tt7U*S/7;I/tffi^5*jaSft 

tv>5 0 osd, a 1 K«^Lfc*awoa^E«a« 

1 0(4, y^yKEtlSfifc7l/*'>7;I/E«SSfcA' 

H«fcLfc«£ffi«a<fi-e*s. y >>~7 Kfta 1 mm 

MZ ltUH, fflabfe«t5t:, -««4U^>y Fft 
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7v y vmkwmmmt Lrm^tiT^zxo % &\ m i icm^Lm^mmmvit, mae&i i 

WM&tfmm^z t 5o mfcf, B T bs>'y l tESSl l 2 fco^olRSSKo^TfetMttt:?- 

•<5Fttlfi, BN3 0 0 ( («) H#3M) ft if OS »«ttffil*tf^;l^-*-/W8H42fl!lo#ffilc±0f?5 

tt#U-T5 Ffflfll, PPE, FR-4, fSTgFR- ±5KtT±tS $fc, ^2©«5li«OMffiOSP^ffiSE 

4, mmm^yf^yfiy-Y, m^mVtfyZT ttl/-*f-lf7fc:J:!>J&rtLT^5)b\ «fit£7 (s t 

^^7^Aftt^gtjEDTffll^cfc^ctfttf a c k e d via) ft2ffl©#ffilc J: MlfflSSfttfT 

<t^ 0 5«fc5KUTt«tK fc£U ^ 3 ©Ifig* 2 3 OSffi 

[0 0 9 3] 7l/**7/VftS!2©iii&*g«2 2tLT KETCftSEtM l lfcEHai 4fcOlHSBKEo 

tt, «Atf#U>r5 h7MMB7-r;W*, #'JxXfM 10 l>Ttt£*14t!7-3 2£ffl^TJ&£-f3 0 

«j§§7^a, XVThyyjWvxrisvmmyj [0 0 9 8] co±5c*%Woffi^iE«»«{±, 

^Aftif^fflV^ct^ttnJfctW 7 Fft3!l<DJ6Sfl2 l cDP3ffitEfS£ft/iG3§l l 

[0 0 9 4] %Z<mmM2 3tLT®mf$VJ^h' l, l 2fc< 7U*^;l/&S2 0ffiJ|»2 2 0Mffifi: 

£7^;l/A*ffi, #yxxr;I*7*/PA«ll;S5EI4 BK&ftfcEIMl 3, l 4 £3®te&l2 3fc 

PTFE (*Ufh77**DIfUy) 42*flEfflT .ttf^lOtrT^yKl 1 a t^2©e77>Fl 4 a 

scfctf-et*. co±5a:««t«iB7-f;i'A*ffli^ t zmmmtzm^y- 3 2 1 vnmts a 

ZCtK^i). CO±KE»-r*E»il 3, 1 4£J: tf«««ESf«LfctO-p«*o -3*5, $3®te£g 

DMftL/S©$Uv^-yfc^jrT3CttfT£ 2 34oJ:t;sW1ti;v-3 2tt, Ui^-y YUt7V**/ 

§ 0 Sfecn5o#SfctBW**vj^v^OT, E»%fi 7;l*fc^**fc*©^>*-7x-x#fii:LTl8 

flrtS^aSgfC-SfcSKPfc'h^ t3<: t^T't, 20 f£LTV^„ tftk^, <fc D L/S (Line/Spa 

fisaaBfft5«fc a a*Hw**?*««-rs c ttft?* c e : mm/mmm) o;w-;w*lv^«be«* 

5o $l<ftMHM2 1, tg2©ffi»i2 2, Jg30*&$i Ctt7U*'>7;l/S*P«lOfli^*Sfflb, CC71/+ 

1 2 3 ommtm. mic+ft%%£mm§t>nz> ^m^mmt^matv ^ mmmvmtii 

±5fc»**b£TE^5cfctf£*C*S. tLT, Cti6©>fy*-7i-^ S30|filMi: 

[0 0 9 5] *LT, efill 10tf77>Fl 1 at OTttlf 5-3 2fc*51IBH^fc£D*l«LT^*. 

BBWl 2®tf77>Kl Zaitt, Jgl<D*fe!Ul2 1 [0 0 9 9] *^©}I£BiS8S#<m $ 1 OtfitM 

HffiKSftT^So EISKcEftll \®\Z7?VY\ 1 5»^3fiSfc, S2©»*12 2 t%3(D&mn2 3 t 

atE*£Il 4<Dtf75>Fl 4 a fcfi, 353©»i« ©&£&£t fctt&TS t> S 2 ©ffiHl 2 2 tH 3 © 

2 3*Jtl-f5<t7fi:E^nfej|*1tk:v-3 2fC± 30 ffi8W2 3fc£8#LT#5ft5«£33ffitf**<ft* 
!)SiaffiK21vCV5 0 ft£, Eggff 1 3©£75>F f-OttSfcliRtSfcfcfcfc:, ^ffi©t«ftJ 

77^2o^i2 2^»at§<iati2S$nfc^ [oioo] ttfciottwco^m WAtfaiK^ 

7 3 3 fcXKtmm&mzti-c^&o ccc^t 3 3 a Lttmv&smm&vii, u ^7 f*s 1 

l/-1f-fc£DJ&ffLfct£7K:#*tt^-;U£7c8L 12 1 t LTB TUS^fttcQtfXYH'- KS#!M 

Tffl^Tl^o = FiHMJWcTWl^*, l^yfMMzn 

[0 0 9 6] 'J-7yFft3!l®*EB^2 l©ffiffi£E& »8W2 2fcLT#y^5K7>f;l/A*^^TVS. * 

StlfcEWilK 12cDL/Sttii, 0. 0 5/0. LTCft&0#&a5T*fc5&30«*M2 3fcLT«x 

0 5mm76D, tf75:/Flla, 1 2 aOili^ #+WJ^5 F£ffll^7U TWfcJ: t>*MtL 

0. 4mmt'*5. 71^^1/ft^ 2 OfcfeliS 40 T^5 0 

2 2 OffiBlCEKStlfcG&UI 13, 1 4 £D L / S Jttt [0101] U Fftil 1 ©ffiHl 2 1 OtfvXgg 

T°&t), 0. 0 3/0. 0 3mm, e75>Fl3a, iSSTgttfil 7 0~1 8 Ot (D S CStfciS) T$ 

14a©gfi»0. 2mmT'feSo tOiSfcEWIl D» XtBSftftiit KWiRlttft 1 3~ 1 5 p pm/t, 

3, 14tt, ESS! IK 1 2ttt,^T£mm%>W ffljfaimi 4-1 6ppm/ 0 C, JSS*lRltttt56p 

->tffM$nTfct), MAaSBttiSffOERtryf-*' pm/°C (al), *>)2 6 3 ppm/ 0 C (a 2) , » 1 

#^tWft¥W#«??:^«-r§ui:^-et§„ 20ppm/°C (5 0~2 5 0°C) T*S5 0 7l/*'>7 

[0097] s fcSBEoa^iasgffifcts^m e ;i^ft^ 3 (ommn z 3 o^s^aB, uwijo, mm 

MSI \ W7yyYl 1 at, Gfiffl 4cDH~75y t fe«2 0-2 2 p pm/°C, U^^^ii^J 2 5 p p m 

Fl 4 at*, S3 0*BH2 3*JGi'r*±5K:E© /tT'$5 0 t LTS 3 2 3 <Di3y7.mm. 

■ZftfzMW&yLy-?, lC±r3TSHt6lKbT^5o ft 50 T gtt^2 3 0-2 4 0°C (DMAffiCiS) , ^2 2 
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0~2 3 0°C (TMAffifCfcS) T&D, mm%» 

«, mm. mmtmi 3~i 5 PP m/°c, &z 

7jfltttt5 7 ppm/°C (a IK fil 59ppm/°C 
(a 2) , jRl 59ppm/°C (5 0~2 5 0°C) T?* 
§0 8W« 5f±, £ 3 ©ffiHl 2 3 t LT, #U -Y 5 
KSOBTI/^y, BN3 0 0 ( («) H#3lESD * 
/S^ftT'yTV^, PPE (*U7i-l/VX— r;W 

^ffl^fe/y z&mttnzm^m 1 ckisl 

S3©ttM2 3fcLTBT^V420l£;*vW$ 10 
K^'J^SKiJR PPEffllfcffl^fcJf^fcti, Hi 

i«ii2 1 fcssoiefiwfcoft^ficafigs^ 

%frr>rdi\ % 2 ©ffiHl 2 2 £ LT# U >f 5 F£7 -< 

ofto 

[0102] see» ttKoaRicipitT, *%0^©l 

^E«Sfi?tt7 l/*->7";l/4£ 2 ©1611 2 2 t, d 
ftcfc D U *77 F4H 3 Qftttl 2 3 t OSf^lfffifctt, 

1 2 2 ©, n 3 2 3 1 og^ffl (sbsi 1 4 # 

EIS£ftftffi) £, JfOgjBiSx*;^-^ ^©K 
ftlloffi (Elfl 1 3 tfERSftfejfi) ± 0 < 

fcS 2 0«tU 2 2 fcjg 3 ©ffiUS 2 
3fc0fflttttt»ftt>ft5Ci:«:ftfrofca £fc, 30 

-rs^t, % 2 (ommM 2 2 cd% 3 (DmmMtmst 

77 XT 7 7 •» 7*? § C £ J: 0 JgfiSt * 5 C t ifi? t 
§0 

[0 10 3] 443, JBIiS©£BS£ttT*4<E*as<^ 
[0 l 0 4] C<Dii?%mfS.*&ft?&Z.tK.£t). * 40 

3w©«se«s«t*«, u-77 Ymt7\s*i/7m 
tm^m*±%<fa±t%ctm*zz> 0 £ft, jg 
iMWMm. < n4 if o^^sfcT^ etc < < ees 

[0105] (l«»J 2)01 ©££E8g«T*H\ 
DvS K4fg l Offi^«2 1 t, u<DMffifcEf9£ftft 
EltSl 1, l Ztfrtt&VVvVIMt. 71^77 

>vr^2commM2 2t, ummmmzftkmMs 

13, 1 4^5ftS7l/+'>7*;Hfc*ffi3 0»«l 
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*58WttcntK5 C £4< , HI 3 0«5SH*^t5 
'J -77 K«, 7U**>7VI/flfcLT;f Sfc^flflEWi 

5 KLTfc J: K 
[0 10 6] 02{±*»WOlfi-&i3*IS«O«jgOgijO 
0fl*tt6tt£jfx-f BrffiHT-fcSo <: 0^E£SSM, 
4lOEJ8JilK 12, 15, 1 6fc3JiO»!gJl2 
la, 2 1b, 2 1c t%%t%£M<DVi/y KS 1 0 

1 21CEH11 3, 1 4*ff87U*'>7*;WP 
1 0 2i:£, ^3®»^H2 3i:««ttlf7-3 2t^ 
%t8-r>*-7x-^*l 0 3Ci5«««*±tf« 

[0107] ituML ft 7U*>>7*rt/»l 0 2fc 

^7*-7x-73fU 03il©g3Mi, 
SAWSiatMJtlT^So t4fcl5, 15 2© 

ffiiss 2 2 1 s 3 mms 2 3 1 ©s^m %&xm 
mm 1 4 t^3o^«iii:offi^ffita^^[f^/jN4 
mm^m^nrzKi, mmi 20 0 «±©^^ 

ntt^jf § ± 5 ^::«1'H*^L-C?> D , C J: D 7 
U*->7VW»1 0 2fcJ:5'J> ? 7 F4^>^-7x-X 

1 0 3 fc*3SHtie^-r* ^ ifi'Tta. 

[0 10 8] CT-tt, U ^7 K« 1 0 1 »tf 
SGIMIK 12, 15, 1 6*SWtttf7~3 IE 

^gt JS UTX;l/-*-;HgM4 HSIltt tr^-JJW© 

©ER««*iRi±-r* c fctf-c-t, * fe4iit*fii±t 

[0 10 9] 'J-7'7 FBI 0 1 /c^T4<, 7U 
^-77;Hi 0 2feS&t^loE«l*iB«.5J:?K 

[0 110] (^»J3) H3tt*5SWOimWt/^ 

[0 111] CO^ilfly^y^-i/'ti, ilCi^Lf: 
*58Woa^E«aHfi l 0 4 1 *7 y 7 7 

J- 7 78^t ± 0 £* L ft B G hrt 7 y-i 7T'fe5 0 C 
WlftfS?4 ia^7^7 7T$D, ^«ft*?(c}g 

DCS nft»«0ss twfth rmm^iKizm n 

ftSR^7K4 2*ffl*T^«. CCTttffiR/^ F4 

2 ttft 0 . 3 5 mm M 7 ^T'^it*? 4 1 OTffiK 9 
0 0f@7^7"y 7 FTEKSflTVS. 

[0 112] &£Wmg&L<D~7l'*~>7)l'1&%2<Dim 
12 2 ±£EK*tlfcEttl 1 3 ^miftjR? 4 1 © 
SS^7 F4 2 tftftt3{uHC$|^7 F 1 3 b Sft 
iiH'777Fl 3 a^LTl^o *LT, 
4 1 F4 2 fcOlffltttfllAtf P b/SnO* 

ffl 4 if K «k 0 Jgfig^ tlft S 7 7 4 3 K J: D 7 'J 7 
7>3>788R*ftTVS. -7J, ffl^ESSfii0^2 0 
ffiOEISil 1 2±Ctt, *Ba#-;i/4 4^7"y 7 K7U 
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4 4tC£9C©##ft^y^-^4^~*-F&£*© 

CO 1 1 3] C0¥Wty<y*-5>**#rSK«S* 
14, mtf 0 1,82 EWI^LfcJ: 5 &#f§fE©«£E 
m&&?&Qs U 5>y KftS l 0*681 2 1 fc, 71/^ 

^;i/ftS2©«aMi2 2fc, <ui5£S8N-§£2© 

ffitifi 2 2 J: 5 U KftH 3 ©Sfiilil 2 3 fc LT 
l/^o Wfc?l?4 l£«jgH\ 7l^->7>&|52© 10 

«UaSnT*5, C®fca&«*tfL/S = 5 0/5 0fi 

§ 0 cofljm. s 2 ©»iss 2 2 ±£E8£nfcES 

Si 3, 14ii, L/S = 2 5/2 5 /imOffiJ&TlKNB 
&;I/-;l/TERSftT^S 0 Sf l ©JUICES 
£ftfcE«*l 2tt, ni5@»i:8SK:iS«l*tS«fc5 
KotUDfclK, L/S = 5 0/5 0(im-piaft6n 
T^5„ ^LT, 7l^>7;WI©«B&^£-y£W 
tSEIMii:. US/*«yHS<OEI91i:©S^ 153© 20 
»»l2 3*Jlffi-r«J:5K:if77yFl 1, 1 4±t 

fflfbtimwikvv-s nca*>m.ttix^o to 
y^t§EHl^©Hls^rfT9 c t^-etso* 

feS 1 ©ffi^l 2 1 ©S 2 ©ffifcti, 1 . 0 mm tf y 
9 0 olBo¥ffl#-;i/tf 7;i/?y 7 KKHfiStlT 30 

[0114] cco^oicmmm^mwmm 

licit), mtf7l^7;WifcE19£ft 

ret mnKw-ytcommmzmtz c fctfT 

£8LS®Sv\ F4 2©Efg«^v^«f* 

[0 115] #^©¥»{^y^r->>'7«, 

*6£tfT4<, H3©ffia«2 3 kLT«IAtf#UY 40 

5 FI7^^M #yx*f7W&7-r;l/A*fflS& 
CttPTFE W;rh77;I/*nxf-l/» £7^ 
Atffift £©M«©{gi/4ffi£}f fflt 3 t i *) , 
E88*£ffi« L , ESg£fcjf T 5 ©£«3Ifi 

[0 116] £/c, «£©W^y^-^T14, £ 
5 *5»fi®Ki^M«?0««fc:JtJ£ L fc 7 
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[0 117] 7^W^5*-FS&£JfTi4#'.M5 
T*fSO^Ifr^y^->*T'(t U 7n-£H©$i£ 

-*-;l/*7* h If 7a20*IH»ft*£S?fcfii;Tffl 

[0 118] 09fct7U*5'7;H®lH8ffi£;Ol'- 
3 3 b*ffl^T*SLfc*RiJ3©¥li{*><y 

t, u -77 Ffta i ©ffi&a 2 1 1 

S/l l 4 t©l^Hii»«ttb°7-3 2 ti t)f? -5^ 

[0119] mstsmi) HEizmmm&m 
mmmK-D^mwtZo 04, asa*^© 

[0120] s-f, ^i©ffie«©n5ffii;;a»^^ , 3 

llWI l©ffiSS2 1T$8/P$ 1. 2m 

^gs-a-^ 1 o«s«wowsk:, &&« 11, 12c 

;^-->^n§iP^3 5^m©mi5?ai?S^D^ 

Ka* K«te t lt, b t (hi^x^ 
(ao id cnwnctWAtfppE, fr 

-4, STgFR-4, #as»-&^#>r-f 

F, ^oJl'l477Xr^y^7^;l/A%klfXvl/>r5 

Ttiv^o c©Mffi^]^ii*tt, *5*>i;J6S»sn 

feffiWc«5Et5J:aft7?ffitJ:»), *«ttlfv-3 1 

[0121] c©^i oytmmz 

ZtltcSfflt IK 12 tKZM'feli, m%.&7* hx 
--VfLIt (04 (a) ) o tfPtt, ag±KX^ 

u-y£PB'J-r?m£/^-y©b^x F^jfML, u©i^ 

i^XF^VX^^LT, «{b$ 2 «Sft«x 7 ? y 
k LT, «}g*aiRtttxy^y^H5SLfe«, U^X 
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-VO-totlsTZTyVY 1 1 a, 12atML 
fco t"77>Flla, 12attitgfi0. 4ram^ 

[0 12 2] £ 1 ©IfeS! 2 1 ©SE*£1 1 1 ©If 
77>K1 1 a±fclSnSt^tt*t-r5#fHt^7-3 
2%JMLfc (04 (b) ) o 1, 

3 2ti, fl*£tf77VFi i acwststtattry 

h5 l£jft£Lfc**;l/V**5 2*eifLT, SlUtt 10 

»B5 3*x*y-yfflWJr*cfcfcJ:»)«ja£1-*J:i: 

*^t5o 06 (a) , 06 (b) f£»«ftt^-3 2 
7 5 4 »/:X^'J-yW]ia!)MtS 

fflftO. 2mmOft5 lSS®Lfe*Sfi2 5 0/im© 
XxyU7§8S©*>©£ffl^/c„ ««Mg5 3fcLT 
a, coWlTti, ®»5tc*7-r7-fcLfe7x/-;Wlf 
H£©»«ft^- X h i^fc tf, Slftfr 5 ft 5 7 -f 7 

«fct\, CT*JLfc»*tt^-XF*fEfi^Lfc& 20 

JMfcc VTyyVl 1 a±EB§Hft7g 

ttfcWtSSSSfil 5 0/»mOflWtth:7-3 2*JBia 

[0 12 3] 3»tttttf7~3 1 , 3 2CJTO, tfijx. 

tl*0«tt§ if ©if %I4, S 6 JcTOJ[H®ft iffcgi 

[0 12 4] H6K-3 2WLa !g3©ffi 

ffil®*68W2 lOEJISl l^JStfe 30 

.t stairs (0 4 ( c ) ) „ MiT-a, jg3©*& 

IM2 3fcLTttffil*lfJP*fi3 0fim<D-fe2+ar« 
IB (BXf->*) OX;)-;+^WK^«->- 
h (MCL-I-671 (ft) ID ) m 

So Sfc, 7bXB#fC, #«tt/^7'3 2i&a«bftV^ 

KDmUMZ 1 tH3©ffi8S2 3 £©l/l{*£7l/X 40 
1 3 J: 5 C T 3 £ 3 o 

[0125] sst, %\(D$iMat%3(Dmmmt<D 

ttibfeSIStt/^7'3 2 0SSU3 2 atfE«r3£St 
Kgl^-tiS (05 (d) ) o £©fc£, m3©ffiH 

1 2 3 im-fr-f c-fes+a rmmm&zo fts 

Wti!), 0Mttlf7-3 l©lMfg3©^»l2 
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[0 1 2 6] -7^ 3f2©«lS2 1 ©WEEWttfSfc 

'.M5F7-r;W*£ffl£t3 (05 (e) ) „ CCTB 
£ 2 ©ffigl 2 2 -pfcS/SSfi 2 5 ~ 5 0 /i mO* U ^ 
5K7*;W» ©USE, EHA1 3, 1 4D^--> 

ysn«js«*& 5 ~ 3 o ii monmmmm d 
liiiaia#y-f5F7-f;W**ffl*Lrco ftfc, l©s 
aaia*u-f5K7-f;^ti4, i/— mpi, 7*h 

xyf-y^n-feXft If lei!) £78*92 0-3 0 p 
gSOl^g^3 3tfIEK£ftTl>So GSA1 3, 

y^7*a-bX4ifWaiai«o*S-ff/^-=y^r8«J: 
SfcroWmx, [cm mtf£»S©i«M» 

«*? ©is«t»sr« c t^r-f 5<t a ie^s i 

3, 1 4©E$;]/-M£L/S = 3 0/3 0/im©SSil 

3 a, 1 4a<Dmmi 0 0 ftm~2 0 0 fimKJBjSL 
fc 0 !1 C "PttS 2 2 2 t LT# 'J S F 7 >f ;l/ 

t f E%%m<Dmmm74)u*m^& * 5 e t 

[0 1 2 7] ^LT, KHIl 3, 14*»*Ufea2 
Offi^I 2 2 2 ©ffi, tft^-SBEHl 1 4 %JfM L 

*i*i&KLTAnit*lRl±«-&feo CCT'ti, NaOH 
©ft 1 0 w t %}g/S£«J: m 3 0#ggllt§ C t K 

1 DH2 ©«S 2 2 ©-7?©ffi© An'l4^lp]±^€ 

[0 12 8] EK0±5*«JS*aSffl-r*cfcIcJ:D*» 

m<D7i<*~y7)mmz, w^fBTU^y^, *7X 

x** S/, ->fitt* 'J >T ^ Fft if ^*7X ^ □ 7s 

ft if os*j k ^ -a- /t 7 >; 7 1/ 7" t ©ffiSft * iRi± , r 

[0 12 9] tOft, £1 Offitll 2 1 tH3©lfegS 

2 3t©««^i:, ^2©ffi^S2 2t%, ^2©^ 
l220S20ffilcEiaLfti;77>Fl 4 at, Hi 

©^12 loffiioiBKeSLfebrr^yFi 1 at 

4 a{±, U75>F 1 1 a±Ee&£ttfc»tttt!v- 

[0130] * LTctiBoam**, stti 1 2 tiE 

(Ml 3 0flMfr5*y*3y#4 6*ftLT7V*« 
4 7tJ;D^*iAA,Tj!)PatftA !i ?>*[lE-r? l (05 
(f) ) „ AD^iinffEcfc^, H3©ffi^S2 3ti«{t 

7>fi i a±fceasnfc*n«jBtt©si*itif7- 

3 Hi, »|flH-5S2©l?77yFl 4aW?,Clt 
[0 13 1] llT', 7'UX©l5tffl^5aTffi4 6i: 

bra, mm^T-yum. Mwmimmm^ 
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[0 13 2] JjUiO«t9ftXet«tt), 

ffln-r^ y 4f 4 £©Stffitt±lf finXJ&Mtc fSUTff 
SiSfcLTfciK 10 
[0 13 3] CO±5K«BfiLfe*5»fioa^fi«a« 

US^FSTfil OmfiT'^ofco CVfflmm. t 
<X ©WSft t! 5 -*ffllSA^ % 5 E8*ft LTWJE 

>X«, fiO. 0 0 1 nHT'ibO, HfiWfc I VH©^ 
>^^>X^0. 0 3nHOfil/3 0i:ffiftTffiV^ 
fcO-Ci&So £fc*«t£k°7-©Sf^n:fcJ:t«© 20 

[0 13 4] £fc, C®a^E«S«*W*ttt7-<D 

HLfctcl^ aMttttfv-3 1 t\Z7 y>Yl 1 afc 
±tfVT75yH 1 4 attfcfcSISlU 

[0 13 5] £fc, 8#OBKe77>KlCj!p^«a* 
a, ±fcLT**tte7-©£1t£#£.fc9«fn2*l 30 
§o LfctfoT, e77>F£MrEI«^MtUc 

[0 13 6] S/c*^©^SeSS«oS^S(cJ; 

tfT'tSo 40 
[0 13 7] ftfeCCTIi, #«ttl^-3 2£, t"7 
7>F1 1 a±fcfcjSLTlM»«Lfc0(**Lfctf, 
«ltt«-3 2(iiK.at77yF 1 2 a±£JfcET 
S«fc5fcl/CfcJ:v\, El©«^Ktt, -t^a/ftft© 
S3£Dffi^S2 3ii, SfS2 0ffi«S2 2 0»«ttlf 

tf77>Kl 1 alf77yFl 2 aOffi^KfiR 
*SJ:5fcl/CfeJ:V\, C0*£fctt*ltttr7-3 2 
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[0138] mmsms) ccv. mz<ommz 2 
[0139] ms&mvMWLttsmn&ssstm 

BEStl 13,14 fcJMLfc® 2 ©,ffig/l 2 2 
©S5 2©ffiT3*-S5SBHll 4*JB/aUfelloai*> 7 
U T'fflSt 5 C ct 5 , fOSffl 2 2 a 

[0 1 4 0] CCTtt, NaOH©*5ll 0wt%}SffiE 
■t D ft 3 0 #gfi©a "f 5iIfc»£:J:»3®2 ©ffiH/f 2 2 
0-£©ffi©*fttt*|Si)±*-&T^4. 

[0 14 1] B7«aHSftfcfg2®ffiSgl©gffi2 2 
a0«?©«*BW3t*fc«>0HT?fc*o 0 7 (a) (i 

-cfeD, s/cH7 (b) , 07 (c) it&nxmtom 

£fctt5£2 0*6*il2 2©Sffi2 2 a K ft "T 5*81© 

gttftfi^s^WE^-rsi-esSo 07 (a) a, w*. 

tfr5XbftliaHC«J:t)S2«>tti»2 2 0SBS2 2 

^ n >-?75 * a >*-:?-©®/J^[!»:Ktf 
H2©»!2 2©gffi2 2 afciftSSftfc^fc. 

[0142] 7;p*uiaa j f»77Xv77~>y^ 

fcJ:D*©£ffi2 2 aJgfig^nSIHIfltilllBEttS EM 

KfiLhLTftD, ^©HE©[|£x*^-fcl:*£<& 
oTWc 4*7;l/*yfflfflft0S2©»BW2 2©g 
E 2 2 a fcttfe-f fr4 C a 4 h 7 y T'SftT^S 
©A^/c^n/to 07 (b) , 07 (c) frfifetofr 

B»fc|fi3±LT^fc. eyilftOTicffOSMA 0 tt 6 0 0 

j:Dt>'jv£a^>fctf (17 (b) ) , m&?mm 

flttftl 20" J:D^t<4-3TV>fc (07 (c) ) o 

[0 1 4 3] 07 (b) ©«^©S5 2©»g«2 3^ffl 
l^T, 0 4, 0 5T^Lfc^St|Hl«©S^jST* 
^©^eM««3ib7iti:5, ®2©I6«S2 
2 3 ©ffi^fl 2 3 fcOS^atfitf-taiCflfcft-f , 

©^ffi(cijs^n4t"©^s^Mtijf£$n/cc 07 

(c) ©KJl0S2OlfiilZ3?a, ii©J;5WS 
Cit)*f8K©7U*->7;Hfi{±, B TU>> - > 

[0 14 4] ^2©^S2 2©^3©,ffi««2 3t© 
a^ffiOSKfi, we t4#j*T?*57;I/*U«yilC|fi 
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[0 14 5] IPMSa, SMlC&fc l*f©¥ff¥MI 
fcEfSLfc^+^rt®, *ffi©-7j£EHll 3, 1 
4*EI8Lfcl$2©ffigl2 2^2 0ffi*«ait5J: 

©ie^/i2 2©gfflo&nftti^<[S]±u TkSios 

if2©ffiiUl2 3fcLTPTFE (#Ufh77Wn 10 

[0 14 6] KiSl6) H8tt*aW07U*f7 

[0 14 7] C©7l^*^;U§«6 ltt, «*tf#U 

PTFE (JlfJrh77Wnifl/» Wmuh 

£ftfcE*ll6 3, 6 4fc*WLTIrS5„ ^LT, M 
t&ttl 6 2 ®'>4 < £ fc-£©E&» €-0*«E3*t5 20 

ifiwia^fii 2 0° w±E4«±5icaH«nfea« 

16 2 a**fl/tlV5 (07 #11) . 
[0 14 8] CC-pttE»l6 3dBIS!6 4i:tt, IB 
«y<*-y<D-»i:LT»lSSn/fclf75yK6 3 a. 
6 4 a t l/-nf-b:7£g«tt^-X h*mhfc\i7 

[0 14 9] COJ:5ftaH«6 2 att, WZlflML 
fe±547;l/AU"P«ia j f, 7 , 5X^7yS/y^CJ:D 30 
J&ffTSCfctfTtSo LcT-li, NaOHO^lOw 

6 2©-7?£>ffi6 2 aO*tl1t*[Rl±S'STV>5o 
[0 15 0] i!OJ:5ftaSMSWr5*^W07U+ 

->7;l/»«a, mtfffi^U+s/^l/ftlBBW*, b 

fc^LTS^EIggfifcKMtSISfc:, -t-tffcftSa 40 

[0 15 1] (|M!7) HI 5(i*$l£0tt£ett 
[0 15 2] 1 OBEIM IK 1 

2, i3, 1 4(D4n(omm^Lrc^ammmT 
mm 1 1 tsam 1 2 t^ay^ K&m 1 
©ffis® 2 1 1± oMsssn, gem 1 3 1 mm 1 4 

kOHB7U*7;PS:«20«a^2 2CJ:t)»«S 50 
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n, Etii 1 1 tES» 1 4 1 ©hobis 2 commsz <o 

Kft»3 0ttlMi2 3C«St)«*JSnT^5. FSB 

•aii i, i2, i3, 14a, *-<DE*g;<*->©- 

SPfcLTv^FSfll 1 a, 12a, 13a, 14a 

[0 15 3] IBHSl 1, 12, 13, 1 4«, MMf 

So Sfe, %KD$mS2 lHBTU , ;>*if7Xi'D 
X£#?i2tf/i7U7V?'fcJ:D, £2QIBIM2 2tt 
#U>f 5 F7-f;l/AK«t!3, S30««lttx**i/a 
tt#U^F£#5X*nX£^aS€/c7l>7l^i: 

2 1 t^3 0«5l«W2 3taU-^7 KWBfr5»SS 
ft, S2 0tt«l2 2H:7l/^7;Wfi^6«**n 

[0 15 4] CO±5E*»WO*^E«a«li, 'JS> 

7 Fft» i <omm z 1 ©MMBts^ftfciBius 1 

1, 12£, 7U*->7;I/4ffi20lE«l2 20liiBE 
EKSftfcElfill 3. 1 4t%, S3<D»igH2 3fe 
£1/^ 1 OE77> F 1 1 a fcS2©tf7-7> F 1 4 a 

tf«WWCSaiLfefeOT*5o -3*5, ^3 omul 

2 3*J,J:tfWItte7-3 2a, US?v Vmt7ls*i/ 

^LTV^o tftt)S, ±t) L/S (L i n e/S p a 
c e : Eftti/EttHffi) o;l^;W*Lv^«IEWi 
ttt7l/*s/7;l/SSia|«o««*«fflU c07Mr 

t lt, Ln^^y^-7i-7^ nznmmmt 

SMttt £7- 3 2 (c J: SffPSg&gtc «t t)«/S LTl>5 0 
*LT*»iPJ©«£E*aHSTtt, U3>7 F4S«£7 
U*$/7;l/4*Efc0lffl©-f:/*-7x-**, Hi© 
tUM 2 1 fr£Jg 3 Qffilsl 2 3 flHcfl!!lcE»S ftfc 
^10H'7^yFl 1 at, £20«88»22fre>£3 

o^m 2 3 mcflscEiasn/'cS 2 ©ez 7 > f 1 
4 at, znzmmzmvk^-3 2tic£*)m 

/SLT^So SlOH75yKl 1 a, H2£DH'7^> 

fi 4 atzm\aim%LtK£*), mrn^y- 

3 2 offit*/jN*<t* L/c^oT, i^J 

X. {i^JS^IS^jRfl fflff^^Wt § #«'I4 If v - 3 2 

A<TtS 0 Sfe«:OJ:5fti»*1tlf7-tt, ^Ux.ae7 

D ^fiScT S <: t 1 5 *\ gK»t 5 AS * OJtfl<*t 
^Jf«1ttf7-3 2*Jft£*SfcfcfcttftMlHlRfclK 

■rsjeai^a&s. *»woE«ssTt4W*ttifv-© 

St5fl]l9JOIaI8Db^>ft< 40, 4Stt**t < (p]±t 
[0 15 5] (HM18) HI 6tt*aWO«^BIi 
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[oi5 6] LtDmmmm o oa, F7 

1 0 2 kbTfflC£2ft©71^77;l/g&£, 
fu3£L/c!g 3 ©|figS®«J: 5 1 0 3 m 

©T&3o 10 

[0 15 7] (MM 1 0 1 OS I OffitttS 1 ©tf7v 

y H l o 6 a ££trE81 1 o 6 tfJMSn, ^201 
Cttffi 2 ©If 77 y F 1 0 6 b £^trE*8« 1 0 6 wtf 
ESSnt^So MUM l 0 2 ©15 1 QffilcttSg 1 ©If 
7v y F 1 0 4 a fc^CrEfiS 1 0 4 tfJgtfSft, 31 2 
©fflEaM52©t£75yF 1 0 4b£StrE81l 0 4 

[0 15 8] {g^l 1 0 l©Hl©e77>F 10 6a 
fcS20lf77>Kl 0 6bk©P^ S/cSI110 2 
©Hi ©tf77>F 1 0 4 a k^20lf 75>H 1 0 4 20 
b k©P^ *±tfttl/-1f-I!B« J ¥»7* hx-y^yyi 
SC <t DJBtfif ftfc?Uc*«tt'<-;* hOSWf* -y* 
WcfcDSlttlMll 0 5*^LTllHStt*«fiL 
TV*. 

[0 15 9] *UTCft&©2O07l/*5'7;l'gfi 
S, «tttt«Ji« 1 0 3 ta»*tttf7- 1 0 7 ktA D 

«T*«*BBW 1 0 1 ©if 1 ©EKEtaSfifcS 1 ©tf7 
7>F1 0 6 at, 0 2©H2©S(cEiS$n 

fctr 7^> f 104b k#, nn^tm'&mmm 1 o 30 

3fJlEfl§k J E^ttiLTE^£ftTCSo £©£?&«>£ 
*«ffl-racfcic«):t), £1<E>£777F1 0 6aSJ; 
y'H2©e - 7v>'F 1 0 4 b knitter- 1 0 7 k© 
gME^k-SSfcffi^tt^ilffliJtc^tilLTfcD, 8! 1 
06aSfcl4*g2Olf75yK104b 
0'>%<Ht^nA^«ttilI 1 0 3ffljEfl 

st^mL-a^J&e-fcjtKLT, »ttttt:^-i 0 

fS«-i 0 7 0ll*<tDffl<t5«:i:S'TtSfeH 

T*#3o fttaMtttbTv-l 0 7©g£ffl< tSCktf 
T*f§©T?, mW&¥y-\ 0 7©Ei9S-g*j;Dffifc 

BBSK*^* 5 C *WS „ C © J: 9 K 7 1^7 
7;l/SS k 5 L jjg A k If v - k £ «fc D 

mm sflWcm »m& l / s tajs-ets k c ? 7 

5/ 7>Sfi©#$££fr L S S SSK^lft* H 
5i:i:^T*3. SfcMlOK 10Z£L?$V 
4 5 F*»f 7 n yft ifoitSW^^/J^v^ftWttm* 
fflMci:^?5fe^ Wffi?©Et3£®^<, 50 
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[0 16 0] *fc»«ttlf7-10 7©S**«J:t)fi< 
LT««ttlf7-l 0 7£#jff*S«£fc2©9]«J|Iltt 

CktfTtS,, 

[0 16 1] ±a©#iJTaU7>y Fgfik7l/*->7;l/ 

ttmommmii. mmm t tf 5- k 
ti^o mau77F&»« (i^jiafcfcitf-fc? 

Co 

[0 16 2] (§gffijgflg9) H 1 7 a#fPJ3©¥«tt8 
B©^M©^J%«WE^-rgn?fe0, 01 6C«wL 
fc*»!l0«&£tt££ 1 0 0±fc¥*fl*? 110% 
iltt/Wl 1 I*ffl^fc7«;y7 , f-y Tattle AD 

t < 7 * - s>o*s* * l t c 5 c «tu 

1 0 2©Sl©ffitE^n/clf777Fl 0 4ak, 

*mmi*Fi 1 Q<D^wm\rMm^kwmf\ 1 0 

afc*m #ftH^6&5««1tM>7'l 1 1 aK<t 
[0 16 3] *^i]©lt^EIMT-a#«ttlf7-l 

o 7 ©es^s^j; ctm-t, vmmm& 

mt%Cttf-e$5o SfcMlOK 10 2kLT 
#'J >f 5 F^r 7n yft if ©JtBWW/hS ^«MWt» 

k tc fcMtc^j£-r 5 c k tfTt 5o 

[oi64] (uss^i io) h i 8 a*m<D&sm 

Tli P T Hie A DSP^g^^Lfc 2 ft© U -77 Kft 
EUSfe ^MIlk#«ttlfv-kEj;D^l 

CO 1 6 5] Sr, MB5ffl3S«&ifOE»Sfi2 0 K 
202 t!8e*iaiafc:^ifitf • ^ 7 *ffiE A o T P T H 2 
Olh, 2 0 2 h*JBiSU SWW*^*-->ybT 
@SS^fi)t%tf5 (Ell 8 (a) ) o C©fc*yW-*- 
;P2 0 1 h, 2 0 2 hOrtSCttW«tt!ftH*3£«tS 

L, «ietf7-l 07%PTH20 1 h*fett2 0 2 
h±tEKt5«^Ktt P T H**2 <«»S LC„ 
[0 16 6] CCTttE«S«2 OK 2 0 2 kfetSS 
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7 U*^7;l>Eta«T*fc 9TfeiV\ S f«Sfi 2 0 

[0 16 7] co*±aoj:5»«:*WILftE«aS2 0 
1, 2 0 2©SBiS/^-y©gfflffiIi^T9o CCTO 

a, SM^'iW^n, cn6*ffl*^t>*TH 

flfiLTfefe , 65A/±^. 10 
[0 16 8] G*g2ft2 0 1 <DtDmg.<DWH/W 

§o ^LT^m^-l 0 7MSL/iSO^S(c7 
D7l^l 0 3 »Sttlf7-%yU^l/y 

io3Ejeis-&s. ccm^^vfuifmn 

fi, $JxJfFR-4, itiTgFR-4, B T l^X P 
PES § Wi&flfgim* >rV y F , $1814 

aiLfei»n«««4t-r«««tttf5- 1 o 701$ 
w«ttt:7-io7o*Kii^ic^uxLTfflisaee 

(018 (b) ) o 
[ 0 1 6 9 ] t a -£0iE«g« 2 0 2 fcfil 

LT-t?yh7-y7U toff • iPlt «t DOT- 

IfflOTVXfifcOlfflt, l*^5^7->3«ff 30 

0 7«$5CStt^JgLTlf77y K2 0 4 

8^1" 5 „ £fc^*a7tt»J07>;7l^l 0 3lig 

[0 l 7 0] ftfc\ tt*fcft«IIlKtf«tfSnT^ft^ 
c oft t tfcfcjfctc «k t) < * y ft 5 J: 

[0 l 7 l] SCKiMSKiSUTy^-U^XUni 

(#fto£, {±^^c^-r^>y) «Tcfc£J;D* 40 
»WO«-&E«»lfi«^t 3 o &fc±a<Dtt?tt 2 ft 

<ommmm^h^rzm\t^xmmLfzt\ mm 

6« l o 3 mn^y- 107 kfciOJSE^ 

[0172] ±j&<o£o%zmitz%7Lrc&<Dmm 

ItUH, 2tOEiIS2 OK 2 0 2 OROKSB 
l^©jS2 (HI 1 0 3 ©J?S ^5 0 
-8 0 (im, tf77yF2 0 3, 2 0 4 
IP**ftl OjimkLfe^ tf75>F2 0 3 klf7 
7>K2 04tiDF ! »i|5|30~60/imt§? lo CO 50 
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ktOSHtft^-l 0 7®tt±tf!mSfcfi3 0~6 
0 n m k 4 5 , mic^m < ft §o C ©i§£»A'ft 
bT5- 1 0 7 Ogftfi 1 0 0 ii 3 00/j mfMfiC 

las-r 5 c t iSffiaessfcfljs-rs c tmt 

So 

[0 17 3] (.mmi 1) 01 9, H2 0l;t*89! 

mt^wmmw. 3 o o a, 7 ^i/r^mm. 3 0 
1 ©-sposia 1 mm) c u hi 3 0 2 

[0 17 4] 7U+S/7;I/4E«SS3 0 1 fcys>y F 

«3 0 2 tttwtLft^'j ■fWizzovsm.mn 3 
0 2 i tmnw?- 1 0 7 tebtim ««w 

[0 17 5] -ffttoSs 7b*5/7;VftiieSa3 0 1 i 
OI5 1 OMBt32ti/ct£77> F 3 1 1 a fc, U 5>y 
Fl3 0 2OE'7v>F3 1 2atmm'&¥?- \ 0 
7lcJ:D«ll»asnTV^5. -S7^*">^;l/4E« 
3 0 1 ©MffloBEJil 3 1 1 w, 3 13 wO*gg© 

7n-t?xtj;DjMbfc?L3 o i hmmmmm 

[0 17 6] ftfc, COffllTaU^ Fftftttttttllfl 
3 0 2 i *E»TS««(42fl0fELT^*^ 1 flWfT 

[0 17 7] c©± 5 ftlffiMffltSc SB 

mm&mn&v?- 1 o 7tcj;D ; f7o-a^£&f<:, 

ffit i£&ftS 1 1, WJtSt 5 C T? # S o COttCfe 
tu^Lfccfc^tc:, OTttlfv- 1 0 7 0S^*»l41f 

mmmmmt Lrmcmizm^ c t^r-t 

[0 17 8] 

as £« iRHiotiftoE«afcifi*e*'&b*T^ifi: l 

tttf 7-t ic J; D SS07 U+i/7;KffllSStS^ffi^ 

[0179] s/c^^offi^EHifitctna, >>y 

7 KBfc«t t)«M4E«/^-y*JBj«'r« c k^i?f 



(20) 
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i2ffig*[Ri±-rsc:i:A^t5o cn»u«tD«Atf, * [014] wk^miv^^^w&nm&'HWtm 

-y*tit%7i/*-y7>\<m*v Fit^ffiWifi [015] *%^o«^BBHS«o^o^J*«Wt 
7 i:o»^§ss*fii±t* c ttf? 10 [Hi6] mwrn-smmmmmmmt 

[0 18 0] £fc#ISlH®*Wifl^ll£J:ttff, fttts m 

K < , g|«®8E!3£fi^i^*ftfg7££Sc-r [018] *«WOS^EHSSO«ii^ji OffJ*iliW 

tfT-£S„ J: *S»80K^ [019] *»W©*£e«S«0^0W*S»»K: 

€«ttolt^ftSH%S«fr5 ii t^-PSSo [02 0] *^Wo«-&EISS«ofilfiSoffO*«HeWK 

[0 18 1] Sfc*8Kfc±fttf£M;K:aLfc7U* **Ho 

*7rt/Efia«*ffl$-r$tf-efr, tttu-77 kgss 20 [^©m 

fi^, ft!lO7U*S/7;I/SSfc<0»^3Sfioav^7U* 11, 12, 1 3, 14, 15, 16 IBHH 

yf m^mm^mm^Ct^^^o 11a, 12 a, l 3 a, l 4 a, l 5 a, 1 6 a 

[0 18 2] Sfc*5W3fcJ:tU£ FESS •■■^75' F 

&t7i'*'>7)v&tueB.t%, n^mvtznm. 2 u 21a, 21b, 21 c $i®$6im 

ftKWKStt-rSC^^'TftSo Sfc, 7^->7>S 2 2 S2 0«58S1 

St, u Fafit©s^a%[p]±ts c k^-pt 2 2 a ^.n-^timm 

§ 0 2 3 H3<D*6iil 

mrnvrnzmm 31,32 arane?- 

[0 1 ] mwvmtmmmmmmmicTTstw 33 if 7 

M0 O 30 3 3 b X;l/-*-;l/ 

[0 2 ] *3Woffi^iSBSfio*iiogiJ©«>J*«t«S« 4 1 

icStWft 4 2 jBfr^K 

[0 3] *^0¥Wt/<yfr--: ?©«afi©fl**WW 4 3 *«tt^>7 

C^tH. 4 4 ¥B33p-;l/ 

[0 4 ] *^®a^lEiMfi©Sag^So^ W^f 4 5 v;]/*-US>* F 

4 6 ?7->3yt* 

[0 5 ] *^©^IEHSfi©S3I^ffi£D|?iJ^0)§t 4 7 7UXfi 

SftfeOH (H4 0«t) □ 5 1 If y F 

[06] OTtttf^-^X^U-yEPWCiDffMt?) 5 2 TX^ 

SB^IWS 40 5 3 SUttt^-Xh 

[07] 3J«?n/c^2©^ii<DSffi©«?^iit 5 4 

5fc»©0 o 6 1 71^+->7;l'Sfi 

[0 8] *^07U+i/7;I/a«io«l3go«l*a«&« 6 2 ffiH147^;W> 

tC^f0o 6 2a ftfcgffi 

[09], fr-S>0*3fi0W*tt6« 6 3, 6 4 

(C/TX-T0O 6 5 If 7 

[Hio] f 7 7 7 , as©i3fiotw*«w«i«:si- ioi u s; 7 F« 

»tS0o 102 7U*5'7;l>ff 

[0 1 1] 7^;l/A5S*-FS«0*3fi©ffll*«»« 103 ^>^-7x-X3P 



(22) 



m% ¥ 1 1 -5 4 9 2 7 
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#§fW 1 1 -5 4 9 2 7 



[01 3] 




[HI 6] 



